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PREFACE. 



The following Tables have been calculated with the view to 
supply a desideratum in the Library of the Civil Engineer. 

The practice of Civil Engineers and Surveyors has been 
hitherto, for the most part, to obtain a section of the sidelong 
ground at the point where the Half-width is to be measured, 
upon a right angle to the centre line of railway or work to be 
constructed, and upon this section afterwards to plot in the 
office, the depth of cutting or- height of embankment, the width 
of road, and the slopes of work, so as to determine the required 
Half-widths on the natural surface, and measure the same on the 
ground when thus obtained; which is a simple and certain, 
though tedious process. There are also methods of calculating 
and setting out Half-widths by field work alone, but involving 
much time and labour. 

It is believed, however, that no work in the form of Tables 
has been hitherto published to afford a ready means of deter- 
mining on the ground the Half-widths required, and expe- 
ditiously setting them out; should therefore the present little 
work be deemed to be sound in principle, and practically useful 
in saving time and labour, the object sought for wijl have been 
thus accomplished. 

J. S. Olver. 
London, April 19, 1870. 
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ON SETTING OUT HALF-WIDTHS ON EAILWAYS, 
EOADS, AND OTHEE WOEKS, 

WITH EXPLANATION AND USE OF THE TABLES. 



In all cases in the Tables, th.e Depth of Cutting is the same in 
meaning as Height of Embankment ; and Slope of Cutting and 
Embankment is the same as Batter of Betaining Wall, in either 
case respectively. 

Previously to any step being taken to determine the Half- 
widths of the railway or works to be constructed, the centre 
longitudinal line of the same must be set out and chain-pegged 
throughout ; and the longitudinal section will then be made and 
the depths of putting and heights of embankment respectively 
shown at each centre peg. The practice generally has been to 
determine the Half-widths on each centre peg, but this will 
depend on the inequalities of the surface of the ground, and 
whether the widths of work may tend thereby to vary rapidly 
or not. 

At the point on the centre line where the Half-widths are 
sought to be determined, the levels or inclination of the natural 
surface, at a right angle thereto, should be measured by a spirit 
level, or the vertical angle of the same ascertained by a theodo- 
lite, sextant, or any more simple instrument adapted for the 
purpose, say in the first instance, on the higher side (which will 
be the longer dimension for cutting, and the shorter dimension 
for emban£nents), and then on the lower side of the centre peg. 
The average rise and fall of the natural surface is to be attended 
to, and carefully noted, both to the right-hand and left-hand 
side of the centre line ; and where it varies much, more than 
one observation will be necessary to determine the average slope 
in each case, allowance to be made of course in the Half-width, 
in addition to the Embankment or Cutting, for drain and fence, 
these being details which can be determined only by reference 
to particular localities. 

Fig. 1 is a diagram exhibiting tL^ wg^^i^caJGL^^rcL <^\ »^^'^'^^?S^s»» 
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in the instance of an uniform natural slope, where one observa- 
tion only is required, 
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and Fig. 2 exhibits the same in the instance of an irregular or 
varying natural slope, in which the observations made from the 
centre will depend on both sides. 
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Having ascertained the dimension of each width to the right 
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hand and left hand of the centre as the work proceeds, the same 
will be entered in columns, arranged for that purpose on the 
longitudinal section before commencement, as shown in Fig. 3, 
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where the middle figures indicate the depths of cutting marked 
on the section, as previously explained, and the right-hand and 
left-hand columns serve for inserting the respective Half- widths 
as may have been determined accordingly. 

The Tables are calculated upon a maximum standard, sup- 
posing the work to be formed uniformly throughout, upon one 
width of road of 30 feet, one depth of cutting and height of 
embankment of 60 feet, but admitting every possible variation 
of slopes within range of experience ; and consequently in almost 
every instance, in order to apply these Tables to practice, it will 
be necessary to make some oJculations so as to adapt the figures 
therein found to the circumstances in which it is sought to apply 
them; and for this purpose it will be necessary to make the 
following calculations, which, by the property of similar tri- 
angles, will be found thus : in an embankm^it 46 * 5 feet high, 
slope of work If to 1, width of road 26 feet, and natural slope 
one in 14, the Half-widths of the same are required. 



13 



1st. Half-width of road = 13 and ^ = 7-42. 
2nd. Vertical depth = 46-5 + 7-42 = 5392. 
3rd. Half-widths in Table UL^ slope of work If to 1, marked 
thus (*). 

Lower side =137*5. 

Higher side = 106 • 94. 

Half-width of road in Tables = 15 and by Table of Constants 
(see page 9) = 8 • 57. 
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Therefore, 

as (60 + 8'57) = 68'67 : 137-5 : : 53*92 : 108 • 12 lower side 
as 68-57: 106-94:: 53-92: 84 • 1 higher side. 

In most cases, the second places of decimals may be elimi- 
nated. 

It will be seen, therefore, that the Tables may thus be applied 
readily to any dimensions of works, or any natural slopes what- 
ever. 

It is presumed that the inclinations or natural slopes inserted 
in the Tables embrace a range sufficient to meet every slope to 
be found within experience, and the Half-widths for any inter- 
mediate angle or slope may be readily found by a proportionate 
between the two slopes on the Table, within which the ascer* 
tained natural slope is found to lie ; and it is thought that on 
the flatter slopes the variation will be so trifling, it will be 
scarcely necessary to make this calculation. 

In the case, however, of a natural slope of one to 120 ; to And 
the Half-widths on the same the method of proceeding will be 
thus : — in a cutting of 40 feet in depth, slope of work IJ to 1, 
width of road 20 feet. Beferring to Table II. 

Natural slope, one to 100 — 

Half-width. Half-width. 

Higher side = 91*15 Lower side 88*91 
Natural slope, one to 160 — 

Half-width. Half-width. 

Higher side = 90 • 77 Lower side 89 - 26 



Difference -88 '85 

Therefore, as 160 : 120 : : 88 : 15—91*15 - 15 = 91*00 
as 160 : 120 : : 86 : 14—88*91 + 14 = 89*05 

Thus the Half-widths sought are 91 *00 on the higher side, and 
89 • 05 on the lower side. 

The measures are given in feet and decimal parts of a foot 
throughout; but this may be replaced by any other unit of 
measure, either English or foreign, that may be desirable. 

Constants convenient for reference in applying the Tables 
(see Diagrams a, a. Figs. 1 and 2) are given. 

Depth of cutting or height of embanlmient = 60. Half-width 
of road = 15. 
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In order to afftnrd convenience for the necessary calculations 
in the use of the Tables, a sheet of skin is affixed to the back of 
the book, which will permit the free use of the pencil for tliat 
purpose, and then easily expunged. 

The following Tables are headed Higher, Lower, which are 
abbreviations of Higher side and Lower side, resiiectively. 
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Oneto 4*36 


12 
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4 


23-76 


22*44 


32-65 


29-09 


52-16 


41-42 


Oneto 4*8 


II 


46 


3 


23*60 


22*39 


32-36 


29*12 


51-32 


41-63 


Oneto 5 


II 


18 


39 


23*53 


22-38 


32*20 


29-13 


51-00 41-72 


Oneto 5*24 


10 


48 


49 


23*46 
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29-15 
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Oneto 6 
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5 


56 
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30*96 


29*39 


47*73 
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One to 10 


5 


42 


38 


22*90 


22*33 


30*92 


29-41 


47*61 


43-08 


One to 11 


5 
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22*85 
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29-44 
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4 


45 
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22-37 


30-63 


29*54 


46*80 
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60 Feet. Width of Boad, 30 Feet. 


Slope of Work. 


Slope of Work. 


Slope of Work. 


Inclination of 


Angle of 
Natural 


itol. 
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Natural Slope. 


Slope. 


Embankment 


Embankment 


Embankment 




Lower. 


Higher. 


Lower. Higher. 


Lower. Higher. 


Cutting. 


1 
Catting. 


1 
Cutting. 






Higher. 


Lower. 


Higher. 


Lower. 


Higher. 


Lower. 




O ( II 


feet 


feet 


feet 


feet 


feet 


feet 


One to 19 


3 o 46 


22-68 


22*38 


30-44 


29*64 


46*28 


43-90 


One to 20 


•2 51 44 


22-67 


22-39 


30*41 


29*66 


46*21 


43*96 


One to 21 


2 43 34 


22-66 


22-39 


30-39 


29*68 


46*16 


44*01 


Ono to 22 


2 36 9 


22-65 


22-40 


30-38 


29*69 


46*10 


44*05 


One to 23 


2 29 22 


22-64 


22-40 


30-36 


29*70 


46*05 


44 '08 


One to 24 


2 23 9 


22-63 


22-40 


30*34 


29-72 


46*00 


44*12 


One to 25 


2 17 26 


22-63 


22-41 


30*32 


29*73 


45*96 


44*15 


One to 26 


2 12 9 


22-63 


22-41 


30-31 


29*74 


45*92 


44*18 


One to 27 


2 7 15 


22-62 


22-41 


30-30 


29*74 


45*88 


44-22 


One to 28 


2 2 43 


22-62 


22-41 


30-29 


29*75 


45-85 


44*24 


One to 29 


I 58 29 


22-62 


22-42 


30*28 


29-75 


45*82 


44*26 


One to 30 


I 54 33 


22-6l 


22-42 


30-27 


29*76 


45*79 


44*29 


One to 31 


I 50 51 


22-6l 


22-42 


30-27 


29-76 


45*77 


44*31 


One to 32 


I 47 23 


22-61 


22-42 


30-26 


29*77 


44*74 


44*33 


One to 33 


I 44 8 


22-60 


22*42 


30*26 


29-78 


44*72 


44*35 


One to 34 


I 41 5 


22-60 


22-42 


30-25 


29*78 


44*69 


44*37 


One to 35 


I 38 II 


22-59 


22-43 


30-24 


29-79 


45*67 


44*39 


One to 36 


I 35 28 


22-59 


22*43 


30-23 


29-80 


45*65 


44-41 


One to 37 


I 32 53 


22-59 


22*43 


30-22 


29*80 


45*64 


44*42 


One to 38 


I 30 26 


22-59 


22*43 


30-21 


29*81 


45-62 


44*44 


One to 39 


1 28 7 


22-59 


22-43 


30-20 


29*81 


45.60 


44*45 


One to 40 


I 25 55 


22-58 


22*43 


30-19 


29*82 


45*59 


44*46 


One to 41 


I 23 49 


22-58 


22-43 


30-19 


29*82 


45*57 


44*47 


One to 42 


I 21 50 


22-58 


22-44 


30-18 


29*83 


45*56 


44*49 


One to 43 


I 19 56 


22-58 


22*44 


30-18 


29*83 


45*55 


44*50 


One to 44 


I 18 7 


22-58 


22*44 


30-17 


29-84 


45*53 


44*51 


One to 45 


I 16 23 


22-57 


22*44 


30-17 


29-84 


45*52 


44*52 


One to 46 


I 14 43 


22-57 


22*44 


30-16 


29*84 


45*50 


44*53 


One to 47 


I 13 7 


22-57 


22*44 


30-16 


29*85 


45*49 


44*54 


One to 48 


I II 36 


22-57 


22-44 


30-16 


29*85 


45*48 


44*55 


One to 49 


I TO 9 


22-57 


22-44 


30*16 


29*85 


45*47 


44*56 


One to 50 


I 8 45 


22-56 


22-45 


30*16 


29-85 


45*46 


44*57 


One to 51 


r 7 23 


22-56 


22-45 


30-15 


29*85 


45*45 


44-58 


One to 52 


I 6 6 


22-56 


22 -45 


30-15 


29*85 


45*44 


44*59 


One to 53 


I. 4 51 


22-56 


22*45 


30-15 


29*86 


45*43 


44*59 
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69 


Ono to 71 


48 




31-55 31 


46 


JO 




19 


89 


45' 13 


4-t 


69 


Ono to 7a 


° 47 


44 


JJ-5S 31 


46 JO 




19 


89 


4i-3J 


44 




One to 7S 


47 


S 


"■Ji Jl 


46,30 


10 


=9 


89 


45-33 


44 


&9 


OuH to 74 


46 


»7 


33-55133 


4*1 30 


10 


'9 


89 


45-33 


44 


70 


One to 75 


4} 


5° 


33-55 1 31 


46 10 




39 


90 


45-31 


44 


70 


Ono to 7« 


4S 


ij 


33-55 131 


46 JO 




=9 


90 


45 -JI 


44 


70 


Ono to 77 




40 


11-55:13 


46 JO 




19 


90 


45 -Ji 




T 


Ouoto78 


□ 44 




31-SJ » 


46 JO 


10 


39 


90 


45-31 


44 


7' 


Ono to 7a 


41 


30 


13-55 111 


46JJO 


09 


19 


90 


45-3" 


44 


n 


Oue to 80 


41 


53 


33-54.31 


47,3° 


09 


39 


91 


45- 30 


44 


73 


Ono to 81 






31-54 13 


47 3° 


09 


39 




45-30' 44 


73 


Ono lo 82 




SS 


33-54111 


47 1-30 


09 


39 


9' 


4S-39, 44 


73 


Oue to 83 


a 41 


=s 


33-54|13 


47 30 


09 


39 


9' 


45 19 44 


73 


Onu to 84 


40 


54 


11-54 11 


47 30 


09 


19 


91 


45-38 44 


74 


Ono to 8S 




36 


11-S4 11 


47 30 


09 ^9 


9' 


45-18 44 


74 


Ono to HO 


3s 


5" 


11-S4' 11 


47 JO 


09 19 


9' 


45-17 44 


74 


On., to 87 


J9 


3' 


11-54.21 


47! 30 


09 39 


9' 


45-171 44 


75 


Ono to 88 


J9 


3 


31-54 11-4; 10-09 l9'y' 


45-16I 44-75 1 
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TABLE h— continued. 








Depth of Currrao and Height of Embankment, 








60 Feet. Width of Road, 30 Feet. 


Slope of WortL 


Slope of Work. 


Slope of Work. 


Inclination of 


Angle of 
Natural 


|tol. 


itol. 


Hoi. 








Natural Slope. 


1 


Slope. 


Embankment. 


Embankment 


Embankment 




1 


Lower. 


Higher. 


Lower. 


Higher. 


Lower. Higher. 


Cutting. 


Cutting. 


1 
Cutting. 








Higher. Lower. 


Higher. | Lower. Higher. Lower. 1 




o 


1 II 


feet 


feet 


feet 


feet. 


feet. 


feet 


One to 89 


o 


38 37 


22-54 


22-47 


30*09 


29*91 


45-26 


44-75 


One to 90 


o 


38 n 


22-53 


22*47 


30*08 


29*92 


45-25 


44*76 


One to 91 





37 46 


22-53 


22-47 


30-08 


29*92 


45-25 


44-76 


One to 92 





37 22 


22-53 


22-47 


30*08 


29-92 


45-25 


44-76 


One to 93 





36 57 


22-53 


22-47 


30*08 


29*92 


45-25 


44-76 


One to 94 


o 


36 34 


22-53 


22-47 


30*08 


29*92 


45-^5 


44-76 


One to 95 


o 


36 II 


22-53 


22*47 


30*07 


29*92 


45-24 


44*77 


One to 96 


o 


35 48 


22-53 


22-47 


30*07 


29*92 


45-24 


44-77 


One to 97 


o 


35 26 


22-53 


22-47 


30*07 


29*92 


45-24 


44-77 


One to 98 





35 4 


22-53 


22*47 


30*07 


29-92 


45-24 


44*77 


One to 99 


o 


34 43 


22-53 


22*47 


30*07 


29-92 


45-24 


44*77 


One to 100 


o 


34 23 


22-53 


22-47 


30*07 


29*92 


45-23 


44-78 


One to 150 


o 


22 55 


22-53 


22-48 


30-04 


29*94 


45-16 


44-85 


One to 300 


o 


II 27 


22-53 


22*48 


30-04 


29*95 


45-15 


44-88 


Level 


• • 


• • 


22-50 


22-50 


30*00 


30*00 


45*00 


45-00 


TABLE II. 








Depth of Cutting and Height of Embankment, 








60 Feet. Width of Road, 30 Feet. 


Slope of Work. 


Slope of Work. 


Slope of Work. 




Angle of 


4tol. 


1 to 1. 


litol. 


Inclination of 


Natural 






^ 








Natural Slope. 




Slope. 


Embankment. 


Embankment 


Embankment 






Lower. 


Higher. 


Lower. Higher. 


Lower. Higher. 


Cut 


iing. 


1 
Cutting. 


Cutting. 








Higher. 


Lower. 


Higher. Lower. | Higher. | Lower. 1 




o 


1 n 


feet. 


feet 


feet 


feet. 


feet 


feet 


One to 1 


45 





339-41 


48-49 


• • 


• • 


• • 


• • 


One to 1-17 


40 


30 


219*52 


48-10 


• • 


• • 


• • 


• • 


One to 1-376 


36 





162-97 


48-00 


339*01 


53-69 


• • 


• • 


One to 1-632 


31 


30 


130-31 


48-21 


227-18J 54*54 


451-22 


59-77 


One to 1-962 


27 





108-99 


48-72 


171-62 


55-76 


278-25 


61-70 









( 


U ) 
















TABLE n.-«miiViurf. | 








DiPTHOPCrn 


Kc J!J6 Height bT EBB«Kiarem 








SoPeei. 


WiBTH oy Road, 30 Fkei. " | 


Sloi»QfWort 


SlopBoTWort 


Slope pf Work. 


iDdlmtlofiiit 


Anglsof 


lh.1. 




IJtol. 


SMnnaSlopo. 


Nitnt 

SIOPB 


a 


EmbunkiBcnt. 










"— I™'-- 


Lower. iHisher. 


I^»a. 1 HiBher. 


Culling. 


Cutiirg. 


CutUng. 








Hlgber. Lower. 


Higher. 


Lower- 


HigHct. lower. 




a • 




~fat~ 


(ml 


feM. 


fcel. 




feet 


One to 2'IU 


31 JO 




94 




49'J5 


133 


58 


57 




30*?' 


05 


64- iB 


One to 2 ■'52 


21 39 


15 


91 


93 


49' 74 


133 


83 


57 


76 


191 


17 


64-71 


One to 2-65 


lo 37 




89 


JO 




118 


46 


58 


13 


i3i 


55 


65-41 


Onalo 2 '82 


19 31 




86 


75 


jO-iB 


133 


36 


58 


74 


171 


67 


66-16 


Onoto 3'08 


18 





83 


41 


50-69 


116 




59 


52 


'59 


33 


67-19 


Oaato 3-19 


17 33 


o 


Si 


13 


50-88 


114 


35 


59 


86 


154 


85 


67-BQ 


One to 3-42 




49 


ao 




51-17 




49 


60 


45 


147 


89 


63-66 


One to 3'69 


1; 10 


33 


78 


04 


51-66 


106 


63 


61 


'3 


141 




69 -S4 


One to 4 






75 


14 


53-08 


lOJ 


09 


61 


84 


'35 




70-68 


One to 4'36 


13 55 


4 


74 


36 


53-51 


99 


88 


61 


58 


119 


51 


71-76 


One to 4 '3 


il 46 


3 


7J 


65 


53-ai 


96 


79 


63 


40 114 


35 


71-94 


One to 5 




39 




99 




95 


61 


63 


74 




J4 


73 ■« 


One to 5-24 


.0 48 


49 


7t 


30 




94 


38 


64 






38 


73-97 


One to G 


9 '7 




69 


64 




9' 


08 


65 


13 


"5 




7S-61 


One to 6-31 


9 


18 


es 


94 


54-30 


90 


33 


65 


55 


113 


61 


76-07 


Onoto 6'B4 


S 18 


30 


68 


TO 


54-65 


88 


76 


66 


14 


III 


38 


76-93 


OqoIo 7 


8 7 


4a 


67 


88:S4-7S 


88 


39 


66 


39 




69 


77-14 


ODBta 8 


7 7 


3° 


66 


7]iS5'38 




59167 


iB 




5^ 


73-45 


Onelo 9 


6 30 


^S 


65 


85. Si '73 


84 


89 


67 


91 


105 


17 


79-51 


One to 9-6 


i 56 


48 


6S 


44 155 '90 


84 


'7 


6B 


39 






30-07 


One to 10 


s 41 


38 


65 


19 


56-10 


8} 


75 


6B 


51 


lOJ 


38 


8o'4l 


One fo 11 


5 " 




64 


7' 


56-38 


Bi 


93 


63 


99 




97 


8im6 


One to 12 


4 45 


S<3 


64 




56-57 


83 




69 


47 




8i 


Bl-8o 


One to 12 -706 


4 30 




63 


96 


56-85 


81 


66 


69 


75 






8S-19 


Ono to 13 


4 13 


5S 


6j 


B6 


56-89 


Bi 


49 


69 


85 


99 


88 


ai-36 


One to 14 


4 5 


8 


63 


S9 


57'o3 


81 


or 


70 


16 


99 


09 


81-84 


One to 15 


3 48 


it 


63 


3° 


S7'=7 


80 


53 


70 


47 






8J-17 


One to 16 


i J4 


35 


63 




5 7 "43 


80 


16 




74 


97 


83 


83-65 


One to 17 


3 11 


S9 


61 


87 


57-56 


79 


83 


70 


95 


97 


31 


83-99 


One to 18 


3 10 


47 


61 


T 


57-70 


79 


55 






96 


88 


84-19 


One to 19 


i ° 


46 


6j 


56 


57-80 


79 


38 


71 


35 


96 


SO 


84-55 


One to 20 


3 51 


44 






57'9' 


79 


q6 


7' 


51 


96 


li 


84-83 


One to 21 


3 43 


J4 


61 


19 




78 


84 




68 95 


BJ 


8J-04 


One to 22 


3 J6 




61 




58-09 


78 


68 


T 


811 9S 


53 


85-36 


One to 23 


1 39 


" 


61 '09 


ja-16 


78-51 


7''94 95-58 


85-44 
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rf. 


1 






Dtita 'It Cimna 


Jinvin 






Wiun or Kiu 


. aa Fkct. 


stoi-rfWwk. 


ilopi "f Work. 


l**...fW«i*. 


iDcUDMliin of 


Ang1.of 


I»i. 


ib.1. 


'l"*!-. 


Kitnnl SlopiL 


Nilonl 










BluKt. 


lawr. 1 ItMbft. 


U»tr. ^ llUchH, 


I4««. . lllKl« 


cull. 


Cnlilnii, 


CuUllHl. 






Hl(tfi«.,l.««r, 


IIItJMr.{l<«>nF. 


illdHt. IliWal. 




. •• 


«»t. 


M. 


fc,l_ 


uu 


tow. 


Ut 


Oiiu to 24 


1 11 9 




99 


58-lJ 


78 


33 


71 -oC 


95-03 


85 -6J 


One W 25 


1 17 16 




9' 


58-19 


78 




71-16 


94-81 


85-79 


0<.e to 20 


J 11 9 




BJ 


58-3^ 


78 




71-15 


94-63 


85 -9ft 


OnBto27 


1 7 'S 




;6 


S8'4I 


77 


99 


7i'35 


94-45 


86 ■09 


Onelo28 


1 1 43 




69 


S8'*6 


77 


87 


71'44 


94-18 


86-11 


Onoto29 


I }B 19 




6) 


SB-ji 


77 


75 


71-53 


94- n 


86-H 


Out! to 30 


1 J4 3} 




57 


58-57 


77 


63 


71-61 


93-98 


8G-45 


OuBto31 


1 50 SI 




51 


SB'Si 


77 


56 


71-69 


93-85 


86-56 


Ono to 82 


I 47 S3 




43 


a-Ci 


77 


48 


7'75 


93-71 


Hft-fi7 


One Ici 3S 


I 44 i) 




43 


58'69 


77 


40 


71-ii 


93-60 


86' 7'' 


One to M 


I *[ J 




J9 


iB'73 


77 


31 


71-88 


93-4'J 


R6-85 


Onu U> 35 


1 3B .1 




34 


S'l-77 


77 


14 


71-95 


93-38 


86-94 


Onet-i30 


I 35 ^B 




3-^ 


SB-Bo 


77 


lU 


7J-O0 


93 -io 


Bj-Ol 


Ono lo 37 


I 31 SJ 




17 


SB-Bj 


77 


II 


7) '05 


93 -1' 


87-09 


One to m 


. 30 16 






iB-86 


77 


07 


73-09 


93-11 


87-16 


One to 89 


t 38 7 




,Q 


58-89 


77 


QI 


73 -H 


95-03 


87-U 


One to 4Q 


t ^S SS 




17 


58-91 


76 


95 


73'i9 


91-94 


87-3' 


Ona to41 


I U 49 






58-94 


76 


9' 


73 'iJ 


91-88 


87-37 


One to 42 


I 51 JO 


61 




58-96 


76 


H6 


73 ■17 


91-Bi 


87-43 


Ol)6to43 


I 19 56 




09 


S8-9H 


76 


81 


73-31 


91-74 


87-48 


One to 44 


I 18 7 




oG 


19-00 


76 


l^ 


73-35 


91-67 


87-54 


0ii6 to 45 


. .6 u 




03 


i9-oj 


76 




73-39 




87-60 


Oua to 46 


I r4 43 




□0 59'0( 


;6 


68 


73-41 


91-54 


87-65 


Ono to 47 


I ij 7 


60 


98 


59-07 


76 


64 


73-45 


91-49 


87-70 


One 10 48 


I II 36 


60 


96 


59-09 


76 


61 


73-49 


91-43 


87-75 


One to 19 


r 10 9 


60 


94 


59-11 


76 


S8 


73-51 


91-39 


87-79 


One to 60 


I 8 45 


60 


93 


59-ij 


76 


55 


73-55 


91-54 


87-83 


One to 51 


I 7 'J 


60 


91 


i9''5 


76 


51 


73-58 


91-19 


87-87 


One to 52 


1 6 6 


60 


90 


i9-iG 


76 


49 


73-6. 


91-15 


87-9" 


Oaelo53 


t 4 ii 


60 


B9 


59-18 


76 


46 


73-63 


91-10 


87-95 


One to 54 


I 3 39 


60 


07 


59-19 


76 


43 


73-65 


91-16 


87-99 


One to 55 


I 1 19 


6q 


85 


59-11 


76 


40 


73-68 


91-11 


88 -oj 


One to 56 


I I ij 


fio 


84 


59-ia 


76 


38 


73-70 


91-oB 


88-06 


One lo 57 


J □ 18 


Go 


81 


59-14 76 


35 


7} -71 91-04 


BB-oo 


One lo 58 


59 iB 


Go go 


SC|-1S,76-J] 


"■»!'■■" 


B8-M 









( 1« 


) 






















Dneta Ot CcTONo awb H-iani of Ibraninrai, 








Mftsi. Wa™fl»KoAi.,a*FEn. | 


Slopa Dt Work. 


Slope or Work. 1 Bl 


pp of Woilt. 


IncUtuiUoBof 


Angle of 






11 Wl. 








Natural Slope. 












Slope 




Lo-or. 1 Hisbw- 


Lower. 1 Blghpr. ; Liiwer. J Highw. 


CntUng. 


Ctang. 1 


Culling. 








Higher. | Lower. 


HiBhgr.|Lowfr.;Highft., Lower. | 




o . 


„ 


(«[, 


f«.. 


tetl 


feel. f«t. 


f«l. 


One to 59 


5B 


15 


60-78 


59 


26 


76 


30 


73-77 91 


97 


88 


<S 


OnotoGO 


a 57 




60-77 


59 


^7 


76 




73-79 91 


94 




19 


One to 61 


o s6 




60 '76 


59 


28 


76 


36 


73-81 9' 




88 




One to 62 


5i 


26 


fio-74 


59 


39 


76 


34 


73-81 gt 


88 




34 


One to G3 


o S4 


35 


60-73 


59 


30 


76 




73-84 9t 


BS 




16 


One to 6* 


° 5i 


41 


60 ■72 


59 


31 


76 


30 


73-85 91 


83 


88 


38 


One to 65 


O S3 


i3 


60:71 


59 


33 


76 


19 


73-87 9' 


79 




31 


On6to6« 


o 53 


5 




59 


33 


76 


18 


73-88 91 


76 




34 


One to 67 


SI 


18 


60-69 


59 


34 


76 


16 


73-89 91 


73 




J6 


Ooo to68 


so 


3J 


60-68 


60 


35 


76 


14 


73-91 91 


70 


88 


39 


Ono to 69 


49 


49 


60-67 


60 


36 


76 


IJ 


73-93 91 


68 


88 


43 


Ono to 70 




6 


60-65 


59 


37 


76 




73-95 91 


66 


88 


44 


Ono to 71 


48 




60-65 


59 


38 


76 


09 


73-97 91 


64 


88 


46 


One to 72 






60-64 


59 


39 


76 


oB 


73-98 91 


63 


88 


48 


One to 73 


47 


S 


60-63 


59 




76 


07 


73-99 9' 


60 


88 


50 


One to 74 


46 


3j 


6o-6! 


59 


40 


76 


06 


74-00 9' 


5? 


88 


5> 




45 


SO 


60-62 


59 


41 


76 


05 


74-03 91 


56 


88 


53 


One to 7(1 


□ 45 


IJ 


6o-5i 


59 


41 


;6 


°5 


74-03 91 


54 


88 


55 


One to 77 


44 


40 


60-60 


59 


43 


76 




74-05 9' 


Ji 


88 


57 


One to 78 


44 


4 


60-59 


59 


43 


?i 


99 


74-06 91 


49 


88 


59 


One to 79 


4J 


30 


60-S8 


59 


44 


75 


97 


74-07 91 


47 


88 


61 


One to SO 


41 


53 


60-57 


59 


45 


75 


96 


74-08 9f 


45 


88 


63 


One to 81 


41 


j6 


60-57 


59 


45 


7? 


95 


74-09 91 


43 


88 


64 


One to 82 


41 


55 


60-56 


59 


46 


75 


94 


74T0 91 




88 


66 


One to S3 




li 


60-55 


59 


46 


75 


93 


74-11 91 


39 


88 


67 


One to 84 


40 


55 


6o-54 


S9 


+7 


75 


91 


74-13 91 


37 


88 


69 


Ono to 85 


40 


16 


60-54 


59 


47 


75 


90 


74-13 91 


35 


88 


7a 


One to 86 


39 


58 


60-53 


59 


4B 


75 


89 


74-14 91 


34 


88 


7» 


One to 87 


J9 


3' 


60-S3 


59 


43 


'5 


88 


74-15 9J 


3! 




73 


One to 88 


39 


3 


60-53 


59 


49 


75 


87 


74-16 91 


31 


88 


7i 


Ono to 80 


j8 


37 


60-53 


59 


49 


75 


86 


74-'7 91 


39 


B8 


^t 


Ono to 90 


i8 




60-51 


59 


5" 


75 


85 


74-13 91 




88 


78 


Ono to 91 


n 


46 


6=51 


59 




75 


84 


74-19 9" 


37 




79 


One to 92 


° S7 




60-50 


59 


51 


75 


8j 


74-30 9' 


35 






Oae to 93 


J6 


57 


60-501 59'5i 


75 83 




34 


"""1 
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TABLE IL-'Continued, 










DlFTH OV CnTTDrO AKD HEIGHT OV ElTBANKlIEKT, 










60 Feet. Width of Road, 30 Feet. 


SUjpeofWork. 


Slope of Work. 


Slope of Work. 


Inclination of 


Angle of 
Natnral 


ftol. 


Itol. 


l^tol. 








Natural Slope. 








Embankment. 


Elmbankment. 


Embankment. 






DlOpc* 


Lower. 


Higher. 


Lower. 


Higher. 


Lower. 


Higher. 


Catting. 


Catting. 


1 
Catting. 










Higher. 


Lower. 


Higher. 


Lower. 


Higher. 


Lower. 




o 


r 


II 


ftet 


feet. 


feet. 


feet. 


feet. 


feet. 


One to 94 





36 


34 


60-49 


59*53 


75*8l 


74*21 


91-22 


88*83 


One to 95 







II 


60*49 


59*53 


75*81 


74*22 


91-21 


88-84 


One to 96 


o 




48 


60*48 


59*54 


75*80 


74*23 


91*20 


88*85 


One to 97 







26 


60-48 


59-54 


75*79 


74*24 


91*19 


88*86 


One to 98 







4 


60-47 


59*55 


75-78 


74*25 


91*17 


88-88 


One to 99 


o 




43 


60*47 


59*55 


75*77 


74*25 


91*16 


88-90 


One to 100 







23 


60*46 


59-56 


75*76 


74*26 


91*15 


88-91 


One to 150 





22 


55 


60-33 


59*73 


75*50 


74*50 


90*77 


89*26 


One to 800 


o 


II 


27 


60-15 


59*85 


75*25 


74*75 


90*38 


89*63 


Level 


• • 1 


• 


60-00 


60*00 


75-00 


75-00 


90-00 


90*00 


TABLE m. ^ 








Depth of Cumxo akd Heioht ov EtajLirxMEST. I 










60 Feet. Width of Road, 80 Feet. 1 


Slope of Work. 


Slope of Work. 


Slope of Work. 


Inclination of 


Angle of 
Natnral 


l|tol. 


Iftol. 


atol. 








Natural Slqw. 


t 


Slope. 




Embankment. 


Embankment. 


Embankment. 




1 




Lower. 


Higher. 


Lower. 


Higher. 


Lower. 


JHigher. 


CutJ 


ing. 




Catting. 










Higher. 


Lower. 


Higher. 


Lower. 


Higher. 


Lower. 




o 


r 


II 


feet. 


feet. 


feet. 


feet. 


feet. 


feet. 


One to 1-632 


31 


30 





1524*0 


64*17 


• • 


• • 


• t 


• • 


One to 1-962 


»7 








499*94 


66*79 


• • 


• • 


• • 


• • 


One to 2-41 


22 


30 





300*12 


70*09 


• ■ 


• • 


• • 


• • 


One to 2-52 


21 


39 


15 


279-31 


70*81 


• • 


• « 


• • 


• • 


One to 2-65 


20 


37 





257*49 


71*72 


e ■ 


• • 


• • 


• • 


One to 2-82 


19 


32 


20 


238*23 


72*71 


• • 


e • 


• • 


• ■ 


One to 3-08 


18 








215*37 


74*23 


292*51 


8o*44 


405*55 


86*04 


One to 3-19 


17 


22 


4 


207-24 


74*88 


277*78 


81-26 


377*88 


87*03 


One to 3-42 


16 


18 


49 


195 -02 


76-03 


256*33 


82-69 


J39*36 


88*73 


One to 3*69 


15 


10 


32 


183-42 


77*34 


236-69 


84*32 


305-82 


90*69 



B 5 



( 18 ) 





TABLE m,— -continued. 






Depth of Currmo and Height of Exbankmsnt. 






60 Feet. Width of Road, 30 Feet. 


Slope of Work. 


Slope of Work. 


Slope of Work. 


Inclination of 


Angle of 
Natural 


litol. 


Ijtol. 


2tol. 








Nataral Slope. 


Slope. 


Embankment 




Embankment. 




Lower. 


Higher. 


Lower. 


Higher. 


Lower. 


Higher. 


1 
Cutting. 


1 
Catting. 


Cutting. 1 






Hi|^er. Lower. 


Higher. 


Lower. 


Higher. 


Lower. 




O 1 II 


feet. 


feet 


feet. 


feet. 


feet. 


feet. 


One to 4 


14 2 49 


173-26 


78*70 


220*06 


86-03 


278-63 


92*76 


One to 4-36 


12 55 38 


164*29 


80-14 


205 - 79 


88-68 


256-13 


94*95 


One to 4-8 


II 46 32 


156-06 


81*72 


192-99 


89-82 


236-57 


97*34 


One to 5 


II 18 37 


152-97 


82*37 


188-29 


90*65 


229-52 


98*35 


One to 5-24 


10 48 49 


149*82 


83*09 


183*52 


91*57 


222-45 


99*46 


One to 6 


9 27 44 


141-93 


85-16 


171-76 


94-18 


205-34 


102*66 


One to 6-31 


9 18 


139-43 


85*90 


168*09 


95*13 


200-10 


103-81 


One to 6-84 


8 18 20 


136-72 


87*05 


162-92 


96*59 


192-76 


105-61 


One to 7 


8 7 48 


134*99 


87*35 


161-64 


96-98 


190-96 


106-08 


One to 8 


7 7 30 


130-34 


89-11 


154*81 


99*23 


181-45 


108*85 


One to 9 


6 20 25 


126-78 


90-56 


149-89 


101-09 


174*67 


111*15 


One to 9-6 


5 56 48 


125*20 


91-27 


147*67 


102-00 


171-64 


112-28 


One to 10 


5 42 38 


124-15 


91-76 


146-19 


102-64 


169-62 


113-08 


One to 11 


5 II 40 


122-08 


92-78 


143-30 


103-96 


165-71 


114*72 


One to 12 


4 45 50 


120*42 


93*66 


140-98 


105-09 


162-59 


116*13 


One to 12-706 


4 30 


119-44 


94*22 


139*63 


105 * 79 


160-74 


117-02 


One to 13 


4 23 55 


119-05 


94*42 


139-08 


106*13 


160-05 


117-36 


One to 14 (*) 


458 


.117-89 


95*08 


137*50 


106-94 


157*93 


ii8*44 


One to 15 


3 48 51 


116-93 


95*67 


136-16 


107-71 


156-15 


119-40 


One to 16 


3 34 35 


116-14 


96-19 


135-02 


108-39 


154*62 


120-25 


One to 17 


3 21 59 


115*36 


96-65 


134*01 


108 '99 


153-29 


I2I-OI 


One to 18 


3 10 47 


114-76 


97-05 


133*13 


109*54 


152-13 


121-71 


One to 19 


3 46 


114-16 


97*45 


132-36 


110-04 


151-12 


122-33 


One to 20 


2 51 44 


113-69 


97*77 


131-68 


110-49 


150-21 


122-90 


One to 21 


2 43 34 


113-24 


98-09 


131-09 


110-88 


149-40 


123*42 


One to 22 


2 36 9 


112-79 


98-40 


130-51 


111-28 


148-68 


123-90 


One to 23 


2 29 22 


112*44 


98-65 


130-03 


111-61 


148 '02 


124*34 


One to 24 


2 23 9 


112-09 


98-91 


129*55 


III-95 


147*43 


124-74 


One to 25 


2 17 26 


111-80 


99-13 


129-16 


112-24 


140*88 


125-12 


One to 26 


2 12 9 


111-51 


99*35 


128-76 


112-52 


146-38 


125*47 


One to 27 


2 7 15 


111*27 


99*53 


128-42 


112-77 


145*92 


125-80 


One to 28 


2 2 43 


111*03 


99*71 


128-09 


113-02 


145*5^ 


126-09 


One to 29 


I 58 29 


110*79 


99*90 


127-80 


113-24 


145*11 


126-38 


One to 30 


I 54 33 


110*60100*05 


127-51 


"3*45 


144-76 


126-64 


One to 31 


I 50 51 


110-41 


100*20 


127-26 


113-65 


144*41 


126-90 



TABLE II 


—amtinual. 








r„ 


or CirmKo Jim Huoni or E»w 


JIUIEM. 






oFkw. WroTH-OFKOAD. 30FH 




SlOiWO 


Work. 


Slopd It Wotk. 


Slope 


tWorii. 




Angle of 


li 




lllol. 






NiTOJ Slope. 














N»lurM 


Emlui 


ta„nl 




E^bDI 


kmenl. 




"""' 


LOWH. 


Ujgbtr. 


Lo«or. 1 Hlgt,..r, 


Lu»H. 


Hl«hw. 


CulUng. 


Cutltag. 


Cu Udg. 1 






eightr. 


Low.t. 


HlghQr,|l^wor. 


Blgher. 


Lo«-er. 








fcEt. 








feet. 


Odo to 32 


I 47 JJ 






100-35 


137-01 


'13 


84 


144-09 


117-14 


One to 33 


t 44 8 




07 


100-48 


ij6-8j 


"3 


99 


'43 -84 


II7-J3 


Uue to 3t 


I 41 5 


109 


9' 


100-61 


116 -61 


114 


14 


'43'S9 


U7-51 


One to 35 


I 38 II 


tog 


75 


100-73 


116-4, 


114 


31 


143-30 


'17-74 


One to 3S 


' Is 2Z 


109 


63 


too -84 


116 '19 




48 


143-03 


117-96 


One to 37 


' J» Si 


109 


5' 


100-95 


116 'Ol 




61 


143-79 


11814 


OnotoSS 


1 JO 26 


109 


it 


101-05 


.15 -BJ 


114 


76 


141-57 


llB-Jl 


OaGto30 


1 58 7 


.09 


16 


101-16 


115 '68 


114 


90 


143-37 


118-47 


One to 40 


I 'S Si 


109 




101-17 


115-50 


"5 


04 


143-17 


1J8-63 


One to 41 


I ij 49 


108 


98 


101-37 


I3J-J1 


"S 


18 




118-83 


One to 42 


1 Ji 50 


loB 


84 


101-48 


"5 ''5 


"i 


33 


i4'-67 


I19-03 


One to 43 


I 19 56 


108 


78 


101-53 


lis '07 


"5 


40 


14' -58 


139-10 


One to 44 


I iB 7 


108 


71 


101-59 


I34'98 


"5 


47 


141-49 


ll9-'8 


Onato45 


1 16 J3 


108 


65 


101 -&4 


134 '90 


"5 


54 


141-34 


J59-30 


One to 46 


1 14 43 


loB 


57 


n)i-7i 


114-79 


"15 


63 


141-19 


119-41 


One to 47 


I ij 7 


108 


48 


101-77 


il4'6B 


'15 


73 


141-05 


119-54 


One to 48 


I It }6 






101-84 


11456 


'15 


Bi 


140-91 


119-66 


One to 49 


I 10 9 


io8 


3' 




11447 


"5 


89 


140-79 


119-75 


One to SO 


I B 45 


io8 




.01-96 


ii4'3B 


'■5 


97 


140-67 


119-85 


One to 51 


' 7 13 


108 






114'30 


116 


°: 


140-56 


119-95 


Oud to 52 


I 6 6 


■ 08 


14 


101-07 


114'5I 


116 




140-45 


■3O-05 


Odd to 53 


1 4 51 


■□8 


08 


.03-,i|iJ4'i3 


116 


iB 


'40-54 


13016 


One to 54 


1 i 39 






101-17 


I34'05 


116 


^5 


140-14 


130'17 


One to 55 


I 3 it) 




96 


[05-13 


i3j'97 


116 


31 


140-14 


130'39 


One to 56 






91 


101-57 


l)j'90 


116 


38 


140-06 


130-45 


One to 57 






86 


105-31 


lU-Bj 


116 


44 


'39-97 


130-51 


One to 5S 


S9 16 




81 


101-36 


"3'77 


tie 


SO 


139-88 


130-57 


One to 69 


sB IS 


107 


76 


101-40 


113-70 


116 


S6 


139-79 


130-63 


One to eO 


57 17 


'07 


7" 


101 -45 


133-6} 


116 


63 


139-70 


130-68 


One to 61 


a 56 11 




66 


roi-49 


113-57 


116 


67 


139-61 


130-74 


One to 62 


□ 5S »* 




61 


101 -s J 


"3'5i 


116 


7S 


139'55 


130-81 


One to 63 


S4 33 




SB 


ro)-j6 


'13-45 


116 


77 


139-47 


130-87 


One to 64 


53 4^ 




53 


101 -60 1)3-40 


[16 


81 


139-40 


130-94 


One to 65 


51 S3 




49 
45 


101-64113-34 


lie 


87 


139-35 


151-ai 


One to 66 


51 s 




ioi-68'm-i9 


n6 


91 


'39'i6 


13105 


One to 67 


St .8 


107-41 


io)-7.;ii3-l4|n6-9i 139-10 


13I-10 



TABLE m,— cont.-~u«d. 1 






DiPTH or drrtwc un. SBintrT or Ehbuhiest.I 






H Tut. Vf.™ o» Ko*p. 30 f«I. 1 


Slope of Work. 


aopeofWork. 


Slope ef Work. 


iMdUutlonof 


NUnnl 


Utal. 


IJlol. 


Itol. 








Nttnnl SKrOL. 












Slope. 


Lower. 1 HlgiiM. Lower. 1 Higher. 


Lower. | HIgfaer. 


CuHtoB. 1 CotUiig. 


Culling. 






HighiT. , Uiwer. 1 Biglier. | Lower. 


High^.l Lo«r. 






r«t. 1 fcrt. 


fort. 


fcEt. 


tat. 1 Tmu 


Out- to 68 


iO JJ 


107 '37103 


74 


"3 




117-00 


139 


UI151-16 


One to G9 


49 49 


107-3,101 


78 


'13 


'5 


I (7-0} 


'39 


07. J. -11 1 


One to 70 


o 49 6 


io7;3i "oi 


8. 


[I3 




u;-09 


'39 




131 -IB 


One to 71 


48 14 




84 


m 


06 


117-13 


'38 


96 


131-33 


One to 72 


47 44 


I07;55t03 


87 


■13 




117-17 


138 


91 


.31-38 


ODeto73 


47 S 








97 


117-11 


'^l 


8i 


131-43 


OnBto7i 


o 46 ■>! 


107-18 




93 


111 


9J 


.17-15 


ijS 


79 


131-48 


One to 75 


45 so 


107-15 




9S 


111 


88 


117-18 


ij8 


74 


131-53 


One to 76 


45 1} 


107-11 








84 


117-3: 


138 


7° 


131-57 


One to 77 


44 40 


io;-io 








80 


i'7-35 


1J8 


65 


iji-61 


One to 78 




107-07 






Wl 


76 


II7'JB 


"38 


6d 


131-66 


One to 79 


0,43 30 


107-04 




oi 




73 


117-43 


>3B 


55 


<3:-7° 


Odb to 80 


4i 53 


107-011103 






70 


117-45 


(38 


50 


131-74 


One to 81 


04. .6 


107-00:103 


10 


til 


66 


117-48 


138 


46 


131-77 


Oiiato82 


Q 4' 55 


106-98 


J 03 


13 


131 


63 


117-51 


13B 


41 


1,1-81 


One to 83 


41 as 


106-95 








60 


ii7'53 


13B 


38 


131-84 


One to 8* 


a 40 55 


106-93 








57 


117-56 


'^! 


34 


Ui-88 


One to 85 


40 16 


106-9. 








54 


117-59 


(38 


30 


131-91 


Ona to 86 


39 58 


106-89 








5' 


117-61 




16 


131-95 


One to 87 


39 ji 


106-86 








48 


117-65 


138 




131-98 


Oce to 88 


39 3 


106 -es 


103 


^S 


113 


45 


117-68 


138 


18 


131-01 


Ono to 89 


jB 37 


106-81 


103 


jj 


133 


4J 


117-70 


138 


14 


131-05 


One to 90 


38 II 


ro6-79 








39 


117-71 


.J8 




131-09 


One to SI 


,7 46 


106-77 




31 




37 


117-74 


'^l 


06 


133-I) 


One to 92 


37 31 


106-75 




33 




35 


117-77 


13B 


OJ 


131-15 


One to 93 


36 57 


106-71 




34 




3a 


117-79 


■38 


00 


131-19 


One to 94 


36 34 


io5-7> 




36 




30 


ii7-8r 


'37 


97 


131-11 


One to 95 


U II 


106-69 


J 03 


jB 


111 


37 


117-84 


137 


94 


131-15 


Ooe to 96 


3S 48 


106-67 


103 




15 


1:7-86 


'37 


9' 


131-18 


One to 97 


D 35 '6 


106 -6j' 103 


'V,ll 




ri7-B8 


1J7 


87 


131-31 


One to 98 


J5 4 


106-64:103 


4J.131 




117-9° 


137 


84 


iji-34 


One to 99 


34 43 




45.133 


■7 


ii7-93:'37 


81 


131-36 


One to 100 


34 33 


106 - 61 j 103 


46113 


'5 


117-95 '37 


78 


131-38 


One to 150 


33 55 


io6-o6jioj 


96131 


4» 


118-63136 


8S 


'33-15 


One to 300 


ri 37 


■05-53104 


48110 




119-31 13s 


93 


'34-13 


Loval 




ia5-oO|ios-Qa 110-00 




i35-c« 



( a ) 



TABLE IV. 1 








Depth or Ccrrisu i!.D Heidet of Embabiqibbi, 








flO Feet. Wutth of EoiP, 30 Tei!!. 


Slope of Worit. 


Slope of Wori£. 


Slope of Wotlt 


H.eu«l Slope. 


mopo 


Df 


3iV.l. 


ajioi. 


•^lol. 












Lower. Higher 


Lowi^r. 1 BiBh«- 


Lower. 1 Higher. 


CuttinB. 


CutUnj. 


Culling. 








HighET.iLo™. 


Hightr. Lower 


Hlglier.i LewBT. 




D . 




f„( 


ttet. 


feel. 


1^1. 


toel. 


feel. 


One to 308 


iB o 




586'67 


91-11 


.. 








One to 3-19 


17 aj 




S30-5i 


93-25 
















Oneta 3'42 


i6 i8 


49 


4S7-8I 


94-34 
















One to 3-69 


IS lo 


33 


J 98-88 


965. 
















One to 4 




" 


353 -48 


98-95 


453 


66 


1^4 


67 


593 


74 


109-94 


One to 4-30 


" is 


4 


!r8-os 


101-51 


396 


90 


107 


60 


5 00 




113-34 


One to 4-8 


.. 46 


3 


JB8-43 


104-31 


351 






83 


43° 


46 


.16-89 


One to 5 




39 


J7B-17 


105-50 


136 






19 


407 


95 


118-43 


One to 5'24 


.0 4B 


49 


167-86 


jo6'83 


331 


56 


I'J 


70 


386 


03 


1JO-I5 


One to G 


9 »7 


44 


143-33 


iip-60 


286 


80 


uB 


0? 


336 


88 


135-13 


OnBlo 6-31 


9 oo 


iB 


3i6-osl.n'96 


376 


7' 


119 


66 


333 


01 


1)6-93 


One to 0-84 


8 iB 




i)S-7J 


114-11 


363 


68 




16 


3°3 


90 


139-79 


One to 7 


8 7 


48 


:j3-35 


114-67 


359 


31 




83 


399 


49 


130-54 


One to 8 


7 7 


JO 


3.o'38 


117-99 


341 


93 


"7 




376 


47 


134-99 


One to 9 


6 lo 


IS 


301-34 




139 


90 


119 


94 


360 


So 


138-74 


Doe to 9'6 


s 56 


48 


197-33 


iii-ii 


334 


61 


131 


54 


353 


98 


.40-58 


One to 10 


s 43 


38 


194-51 


I3J'03 






133 


67 


341, 


53 




One to 11 






.89-36 


135-04 


114 


44 


'35 




34' 




144-60 


One to 12 


4 4S 


50 


185-39 


,16-76 






1J7 


oj 


334 


33 


146-95 


One to 12 -TOG 


4 30 




181-91 




306 


i4j'38 
91I138 


3J 


130 


ii 


148-40 


One to 13 


4 23 


ii 


181-94 


138-35 


304 


81 


33B 


97 


149-01 


One to H 


4 5 


8 


179-18 


139-56 




40 




37 


334 


57 


,50-83 


One to 15 


J 4a 


5' 


176-87 


130-73 


.98 




'4t 


75 




90 


153-45 


One to 16 


3 34 


35 


174-91 


IJ.-78 


195 




143 




117 


79 


153-90 


One to 17 


3 31 


59 


173-iB 


133-70 


'93 


Bo 


144 


II 


3"5 




1SS-3I 


One to 18 


; 10 


47 


171-70 


133 '54 


191 


93 


145 




3(1 


79 


156-49 


One to 19 


3 


46 


170-39 i]4'jr 


190 




145 


0; 




76 


15 7 '46 


One to 20 


s S' 


44 


169-13 ijs'oo 


1B8 




146 


86 


108 


96 


,58-44 


One to 21 


s 43 


34 


r68-30'i35'64 


187 




147 


63 


107 


36 


159-34 


One to 22 


1 35 


9 


167-37|I36-" 


186 


j6 


148 


33 


305 


93 


.6o'i7 


One to 23 


I 19 


]] 


166-43 i36-77''85 


ji 


.48 


93 


304 


64 


.60-91 


One to 24 


I 13 


9 


i65-6eij;-38!i84 




149 


SB 


30' 


47 


161-64 


One to 25 


3 17 


16 


'64-97 ■37-73 J3j 




,50 


'3 






.53-39 


One to 26 




9 


i64-36'j8-!5"B3 






65 




44 


,63-91 


One to 27 


1 7 


15 


163- 75|IJ8-S6 181-98 I5I-IJ30O-S5 


.63-48 



( 22 ) 



TABLE rV.— ronimuarf. 



19 56 

iB 7 
16 aj 



i6j 


34 

7^ 


16] 
161 


;i 


161 
160 
160 
160 
'59 


OS 
71 

a 

74 


'59 
'59 


49 


'iB 
.58 


76 

5S 


■ SB 
15a 

157 
'57 


a 

94 

75 


'57 
'5 7 


J5 


'k 


;; 


156 


ea 
55 


ij6 


33 


'56 
'55 
'55 

'55 
'55 


7; 

68 



'43 ■■ 
'43-35 
!43 "47 
'43 ■S9 
:43 ■ 70 
;«-8. 

■43 '9: 



tWil. 


f».. 


r* 










6< .5 J- 01 








151-41 


19B 


71 




151-7; 


197 


79 


uy 


'i3''3i97 


7B 


fii 


'53-47t'96 






'53' 77 196 


77 


7' 


i54-o; 


I9( 


77 




'54- JS 


194 


77 


o< 




194 


76 


71 


IS4-BB 


194 


7^ 




'55-': 


"H 






'5535 




75 




155-56 


193 


75 


ii 




192 








iqs 






.56-.* 191 


74 




I56-37!'9I 


74 








74 


3i 


<56-72 


191 


74 


13 


n6-8! 


iqa 






'57'0: 




7( 


7- 


'57->< 




7{ 


SS 


'57- 3- 


iqo 


73 




iS7'4B 


190 


71 


31 


157-61 


iBq 


71 


<". 


157-7, 




71 


B. 


■57-86:189 


71 
7J 


75 


157-9B189 
r58-.oiB9 


71 


47''5a-3i''Ea 


71 


34';8-3iiB3 


71 


091S8-S4J88 


71 


97 







97 '67 ■19 
54167-60 



j6i69'si 
05 169 ■4i 
76 169 ■ 6" 
49 169' 89 
13' r 70 -09 
95;r;o-3i 
74170-48 
i3i;o-65 



67.7'' 
51173' 
33171-59 



TABLE n.^continiisd. 1 








DeFTH or CdTTIBO iSTi HeIOBT or ElIBlNIlfKNT, 1 








MFscr. WiBTiiorSoAD.3flFKsr. | 


Slopf Dt Work. 


Slope of Work. 


Slope of Wort 




ABgm 




HtDl. 


2ilol. 


l.K.1. 


Incliiuitlon oCj 
Notun.1 Slopt 


Niton 










Emtnnkmedl. 








Slope. 


Lower. | Higher. 


r^wer.| Higher. 


r.ower.| Higher. 


Cutung. 1 Gultlog. 


CaitlnB. 








Ejghdr.i Lower, Higher. |LuWCT. 


Higher. Lower. 




O I 




feet. 1 feel. ' feet. 


feet. 


feel. ' feet. 


One lo 63 


o 54 


33 




SB.44 


84,17' 


86 




74 


188-24 


172-49 


One to 64 


° !3 


41 




49144 


9= 


171 


75 


158 


83 


188-11 


.7i'6r 


OaetoGS 


o 53 


5J 




40145 




171 


64 




91 


187-98 


'7»-7! 


Ono to 66 


SI 


5 




31,145 




'7' 


53 


'59 




!87-t)5 


171B2 


One to 67 


51 


18 




161.45 


I' 


'7' 


43 


'59 


09 


1B7--3 


172-93 


One t« 68 


50 


33 




J3 


'7' 


33 


'59 


iB 


187-61 


.7J-OJ 


One to 69 


49 


49 




08145 


^•. 


■71 


'3 


'59 




187-49 


173-11 


One to 70 


49 


6 




00,145 


i( 


'7' 


14 


'59 


3- 


187-38 


173-21 


One to 71 


48 






94 '45 




171 


05 


'59 




.87-26 


'73-31 


One to 72 


47 


44 




87,145 


48 


17. 


96 


'59 


50 


187-14 


173-40 


One to 73 


47 


5 




8Qlr45 


54 


.70 


88 


'59 


57 


187-02 


'73-49 


Ono to 74 


46 


J7 




7514s 


60 


i;o 


80 


■59 


64 


■86-94 


175-57 


Ono to 75 


45 


io 




66145 


65-170 


71 


'59 


71 


186-86 


173-65 


One to 76 


4i 


"3 




60' 145 


7°;' 70 


64 


159 


78 


1B6-78 


173-73 


One to 77 




40 




S4'45 


75 


17Q 


58 


'59 


84 


186-69 


174-81 


OnotoTS 


44 


4 




48145 


80 


170 


49 


159 


90 


186-60 


174-88 


One to 79 


41 


JO 




42! 145 




170 


41 




96 


1B6-51 


'74-96 


One to 80 


42 


i8 




36 


'45 




170 


35 




°J 


1B6-42 


174-04 


Ono to SI 


43 


iG 




31 


'45 


95 


170 


28 


160 


OB 


1B6-34 


174-11 


Ono to 82 


41 


5S 




16 


146 




17a 


11 


160 


'4 


186-26 


174-18 


One to 83 


41 


as 




SI 


.46 


04 


.70 


J5 


160 


'9 


186-18 


'74-15 


One to 84 


40 


55 




16 


.46 


<". 


170 


09 


160 


15 


1B6-11 


174-32 


One to 85 


40 


:iG 






146 




170 


03 


160 


31 


.86-0, 


174-jB 


OnotoSC 


39 


58 




06 


.46 


li 


169 


98 


160 


36 


185-96 


174-44 


Ono to 87 


39 


i' 




01 


146 


ii 


1G9 


9> 


160 


41 


.85-89 


174-50 


Ono to 88 


39 


3 




96 


146 


17 


.69 


a6'l6o 


47 


IBS' 8} 


174-56 




y» 


37 




9' 


.46 


3' 


.69 


8o'i6o 


5-i 


185 '76 


174-62 


One to 00 


J8 






ae 


.46 


36 


169 


74I160 




185-69 


174-63 


One to 91 


3; 


46 




82 


.45 


39 


169 


G8160 


61:185 ■6: 


174-74 


One to 92 


37 






78 


.46 


43 


169 


Gj i6o 


65j'8s'56 


174-79 


Odo to 93 


36 


57 




74 


146 


46 


.69 


;8iGo 


69.8550 


'74-B4 


Ono to 94 


36 


34 




7° 


.46 


50 


.69 


53[i6o 


74 


'85-44 


174-89 


Ono tn 95 


36 






66.46 


53 


169 


4B.6C 


79 


185-38 


174-95 


Odo lo 96 


° 35 


48 




61^146 


57 


169 


41.16Q 


83 


I8S-33 


'7i-a 


Ooelo97 


° 35 


16 


I53-58JI46-60 


i69'38i6o-a7 


.85 -26 


175-05 



( 24 ) 



TABLE IV.— continued. 








Depth of Cuttijjg and Height of EImbakkmsnt, 








60 Fkrt. Width of Road, 30 Feet. 


Slope of Work. 


Slope of Work. 


Slope of Work. 


Inclination of 


Angle of 
Natural 


a^tol. 


2| to 1. 


2|tol. 








Natural Slope. 


Slope 




Embankment. 


Embankment. 


Embankment. 




• 


Lower. Higher. 


Lower. I Higher. 


Lower. 


Higher. 


Cutting. 


1 
Cutting. 


1 
Cutting. 








Higher. 


Lower. 


Higher. | Lower. 


Higher. Lower. 




o t 


II 


feet. 


feet. feet. 


feet. 


feet. 


feet. 


One to 98 


o 35 


4 


i53*54'i46*64|i69-33'i6o*9i 


185*21 


175-10 


One to 99 


o 34 


43 


'53*50 146*671169-29 160*95 


185*15 


175*15 


One to 100 


o 34 


23 


153*46 146-71 169*25:161-00 


185*10175*20 


One to 150 


O 32 


55 


152*29 147*79167-82 162*32 


183*36 176*76 


One to 300 


O II 


27 


151*14 148*88 166*40 163*65 


181-66178-36 


Level .. 


• • 


• • 


150*00 150*00 165 •oo'i65 'OO i8o*ooii8o-oo 


TABLE V. 








Depth of Cutting and Height of Embankment, 








60 Feet. Width of Road, 30 Feet. 


Slope of Work. 


Slope of Work. 


Slope of Work. 




Angle of 


3tol. 


3^101. 


3|tol. 


Inclination of 


Natural 














Natural Slope. 


Slope 




Embankment. 


Embankment. 


Embankment. 




1 


Lower. 


Higher. 


Lower. 


Higher. 

1 


Lower. 


Higher. 


Cutting. 


Cutting. 


1 
Cutting. 








Higher. Lower. 


Higher. , Lower. 


Higher. Lower. 




O 1 


II 


feet. 


feet. 


feet. 


feet. 


feet. 


feet. 


One to 4 


14 2 


II 


805 '20 1 14* 88 


• • 


• • 




• • 


One to 4*36 


" 55 


4 


642*i2|ii8-54 


• • 


• • 




• • 


One to 4-8 


II 46 


3 


53I-62|I22-00 


• • 


• • 




• • 


One to 5 


II 18 


39 


497*63124*32 


615-10129-93 




« • 


One to 5-33 


10 37 


34 


454*24126*98 


550*02 132*88 




• • 


One to 6 


9 27 


44 


395-67^131-83 


446*30138-26 




• « 


One to 6-31 


9 00 


18 


376*62 133*82 


440*03 140-50 




• • 


One to 6-84 


8 18 


20 


350*83137*08 


405*17 144*10 




• • 


One to 7 


8 7 


48 


344*931137*92 


397*28 I45-05454-72 


151*54 


One to 8 


7 7 


30 


314*61 


142*95 


357-50150-68403-23 


157*75 


One to 9 


6 20 


35 


294*46 


147*20 


331*63 155*44 


370-58 


163-06 


One to 9-6 


5 56 


48 


285*32 149-42 


32o-04i57'95 


356-10 


165-80 


One to 10 


5 42 


38 


28o*ii|i5o-79 


3n*50!i59*50]347'96 


167-52 


One to 11 


5 " 


40 


269*37 15 r 90 


300*06 163*00331 '46 


171-42 


One to 12 

- 


4 45 


50 


261*04156*59 


289*72 166*05 


318-85 


174*82 









( 25 ) 










TABLE V.-con(,n«rf. | 








DuT» or CuTTiin >k« Hiiokt Ot Evii.t<khut, 








in F«T, Winn ur JIoab. m Fsei. | 


Slops of WoA. 


SlujMDtWotk. 


aopeotW,^ 










31 to.. 


31 Wl. 














NitanlSW*. 


tialund 




JiDl»iikm«il 






""■" 




UwM. I HIglitc. 1/.wer. HiKber. 


Lower. 1 Hlgber. 


oming. 


CwUnB. 


CutlhiE. 








Kigber. 


howa. 


mh^T. 


L<.w«r.'Illgh.r. 


Lo-M, 
















t«t. 


iKt. 


One to 12-70fl 


4 iO 




156- ia 


.58-19 


m-)i 


.67-97 


S'i-S7 


176-97 


OiHi to 13 


4 >3 


55 


>54-J7 


158-96 


:Brso 


168-74 


JO8-90 


'77-95 


Ouo to 14 


4 i 


8 


548 ■ 91 


c6i-oi 


174'83 


171-11 


300-84 


.BO'49 


OiLo to IS 


3 48 


51 


344'4i 


i6l-9> 


169 -30 


'71-14 


194-11 


.B1-B7 


Odu to 16 


J 34 


J5 


140-Sl) 


.64-5S 


104-64 


175-14 


188-64 


.Bs-o. 


One to 17 


3 11 


)9 


337-jo 


[66-09 


j6o-t7 


170-B7 


183-9' 


'SS'f 


One to Mt 


J lo 


47 


J34-47 


r67-46 


157'1J 


17B'43 


179-8. 


,88 '69 


Oija to 111 


J ° 


46 


JJ'99 


.68-70 


154-34 


'79 -Bi 


176 '16 


.90-jo 


Odu to 20 


1 5' 




llg ' 80 


.69-84 


IS. '60 


.8i-i6 


37JU 


.9, -77 


One to 21 


a 4J 


J4 


»7'86 


170-88 


149-16 


181-35 


370-37 


i93'[ 


Ono to 22 


. j6 


9 


136 ■ 11 


.71-84 


147- '7 


1B3-45 


367-91 


19455 


Odd to 28 


J ly 




ll4'S6 


173-71 


145 -JO 


.84-47 


165-70 


'95 -JO 


Ono to 24 


» ') 


9 


;ifi4 


'7r54 


143 -61 


'85-41 


163-70 


,96-57 


Onu to 2D . 


3 17 


36 


13I'87 


I74-11 


141-08 


186 '19 


161-9C1 


197-S6 


One to 20 




9 


,w69 


175-01 


140-67 


.87-n 


160-35 


'98-49 


Otiu to 27 


» 7 


15 


nt|'6i 


175-68 


339-38 


,67-8, 


158-74 


199-36 


Olio t) as 




41 


liM'6) 


.76-30 


3ja-3i 


IBB-JB 


'57-37 


100-17 


Unoto2U 


I S8 


=9 


JX7';l 


.76-89 


337-11 


189-16 


156-09 


300- 93 


Ono In aO 


' 54 


33 


tld'HS 


177-41 


336-11 


189-89 


354-91 


10,-64 


Ono to 81 


I 50 


S' 


Jlfilt. 


■77-95 


335.9 


190-4B 


153-8' 


303 11 


Onu to 82 


' 47 


>J 


i'5-J7 


■7B-44 


13431 


I9I'04 


151-8, 


101 '96 


UtintoUa 






Ji4'6y 


17^-90 


in-5' 


191-5B 


>5.>B6 


101-56 


Onu to M 




i 


ll4'Oi 


'79-JJ 


1J3-7. 


191 -03 


150>97 


304- 11 


OwtoHfl 


1 iH 




1IJ46 


'79- 7< 


IJl-OJ 


'91-55 


15015 


104-65 


Ono to 80 


' a 


18 


JiJ'90 


iBo-13 


3JI-39 


.93 -o, 


149-J9 


loj',8 


Ono to 87 


• I' 


51 


Jii-)7 


.(lo-s, 


330-76 


'9 J -44 


148-65 


105-67 


Otiii to m 


I JO 




lll'B7 


>80'BG 


3io-i7 


193-85 


147-96 




Onu to UU 


1 18 


7 


)rl-40 


l8i-30 




194- 3i 


147-11 


106- jB 


Ono to 40 


1 '5 


55 


Jro'./ 


iBrji 


iiro9 


11,4 'O. 


146-71 


107-00 


Ouo to « 


' »J 


47 


ilO'i4 


llil-B3 


33S-S9 


194-96 


346-11 


107-39 


Ono Uy K 


1 11 


50 


jio-ro 


iHl'Il 


31H-I1 


195 -JO 


145-5* 


107-78 


Onu to <:i 


I 19 


Sb 


109- 77 


lKj'*0 


117-68 


19s -63 


145 '06 


108 -.6 


OtiB to W 


I IB 


7 


jcy4l 


iB3'66 


117-15 


1'j5-94 


'44-57 


108-51 


Onu to 19 


1 IG 


») 


3:;; 


rHi'9i 


li6-»4 


li,f,-J4i 144-09 


30B-B6 


Oiiu U) 41! 


» 14 


4) 


.HJ'IJ 


1J6-4J 


196-51143-65 


309- iB 



( 26 ) 



TABTiFi \ .^continued. 










Depth of Ccttiko akd Height of Ehbaxkxekt, 










60 Feet. Width of Road, 30 Feet. 


Slope of Work. 


Slope of Work. 


Slope of Work. 


Inclination of 


Angle of 
Natnral 


3tol. 


S^tol. 


3^t0l. 








Natoral Slope. 


( 


E:i/\nA 




Embankment. 


Embankment. 


Embankment. 




1 


Slope. 


Lower. 


Higher. 


Lower. 


Higher. 


Lower. Higher. 


Catting. 


Cutting. 


1 
Catting. 










Higher. 


Lower. 


Higher. Lower. 


Higher. Lower. 




o 


1 


n 


feet. 


feet. 


feet. 


feet 


feet. 


feet. 


One to 47 




IJ 


7 


208*43 


183-40 


226-09 


196*79 


243-21 


209-50 


One to 48 




II 


36 


208-13 


183-64 


225*73 


197*06 


242-81 


209*79 


Oae to 49 




10 


9 


207-85 


183-85 


225-40 


197*32 


242-41 


210-08 


One to 50 




8 


45 


207*57 


184-06 


225*07 


197*59 


242-04 


210*35 


One to 51 




7 


23 


207-31 


184-26 


224*77 


197*81 


241-67 


210*63 


One to 52 




6 


6 


207-06 


184*47 


224*48 


198*02 


241*33 


210*89 


One to 53 




4 


51 


206-83 


184*65 


224*20 


198*24 


241-00 


211*14 


One to 54 




3 


39 


206-59 


184-84 


223-93 


198*45 


240-69 


211*39 


One to 55 




2 


29 


206-37 


185-02 


223-66 


198*65 


240*39 


211*61 


One to 56 




1 


23 


206 - 15 


185-19 


223*40 


198*86 


240-09 


211*84 


One t<^57 


I 





18 


205 * 95 


185-35 


223*15 


199*04 


239*81 


212*06 


One to 58 





59 


16 


205 * 75 


185-51 


222-91 


199*23 


339*53 


212*27 


One to 59 


o 


58 


15 


205-56 


185*66 


222-70 


199*40 


239-27 


212-47 


One to 60 


o 


57 


17 


205-37 


185*81 


222-48 


199*58 


239-02 


212*67 


One to 61 


o 


56 


21 


205-19 


185*95 


222*27 


199*74 


238-78 


2X2*86 


One to 62 





55 


26 


205-02 


186*10 


222*07 


199*91 


238-54 


213-05 


One to 63 





54 


33 


204-86 


186-23 


221*87 


200*06 


238*31 


213*23 


One to 64 





53 


42 


204*70 


186-36 


221*68 


200*22 


238-09 


213*40 


One to 65 





53 


53 


204-54 


186-49 


221*50 


200*37 


237-88 


213*57 


One to 66 


o 


5^ 


5 


204-39 


186-61 


221*32 


200*51 


237*68 


213*74 


One to 67 


o 


51 


18 


204-24 


186*73 


221*16 


200*65 


237*48 


213*89 


One to 68 





50 


33 


204-10 


186-85 


220*99 


200*79 


237*28 


214*05 


One to 69 





49 


49 


203 - 96 


186-96 


220-82 


200*92 


237-10 


214-20 


One to 70 


o 


49 


6 


203-83 


187*08 


220-67 


201*05 


236-92 


214*35 


One to 71 





48 


24 


203 • 70 


187*18 


220*49 


201*18 


236-75 


214*49 


One to 72 


o 


47 


44 


203-58 


i87*29''220*3i 


201'30 


236-57 


214-63 


One to 73 


o 


47 


5 


203*46 


187*39*220-20 


201*42 


236-40 


214*76 


One to 74 


o 


46 


27 


203*35 


187-48220-08 


201-53 


236-24 


214*90 


One to 75 


o 


45 


50 


203-23 


187-58219*94 


201*64 


236-08 


215*03 


One to 76 


o 


45 


13 


203-11 


187-68219-81 


201*76 


235*93 


215*16 


One to 77 


o 


44 


40 


203*00 


187-77219*68 


201-86 


235-78 


215*28 


One to 78 


o 


44 


4 


202*90 


187-86219*56 


201*97 


235*64 


215*40 


One to 79 


o 


43 


30 


202*79 


187-95219-44 


202*07 


235*50 


215*52 


One to 80 


o 


42 


58 


202*69 


188-04219-32 


202*17 


235*36 


215*63 


One to 81 





42 


26 


202-59 


l88-I2'2I9*2I 


202 • 26 


235*23 


215 '74 



( 27 ) 



TABLE Y, —continued. 



Inclination of 
Natural Slope. 



One to 82 
One to 83 
One to 84 
One to 85 
One to 86 

One to 87 
One to 88 
One to 89 
One to 90 
One to 91 

One to 92 
One to 93 
One to 94 
One to 95 
One to 96 

One to 97 
One to 98 
One to 99 
One to 100 
One to 150 
One to 300 
Level 



Angle of 

Natural 

Slope. 



o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 



41 55 

41 25 

40 55 

40 36 

39 58 

39 31 

39 3 

3« 37 

38 II 

37 46 

37 32 

36 57 

36 34 

36 II 

35 48 

35 26 

35 4 

34 43 

34 23 

33 55 

II 27 



Depth of Cutting and Height of EHBANKmNT, 
60 Feet. Wii>th of Road, 30 Feet. 



Slope of Work. 
3tol. 



Embankment. 
Lower. I Higher. 



Cutting. 
Higher. I Lower. 



feet. 
202*50 
302*41 
202*32 
202*23 
202*14 

202*06 
201*97 
201*89 
201*82 
201 * 74 

201*67 
201*60 
201*52 
201*45 
201*38 

201*31 
201*34 
201*18 
201*12 
199*06 
197*04 
195*00 



feet. 
i88*20 
188*28 
188*36 
188*43 
188*51 

188*58 
188*66 
188*73 
i88*79 
188*86 

188 '93 
i88*99 
189*05 
189*11 
189*^7 

189*23 
189*29 

189*34 
189*40 
191*25 
193*14 
195*00 



Slope of Work, 
a^tol. 



Embankment. 



Lower. 



Higher. 



Cutting. 
Higher. I Lower. 



Slope of Work. 
S^tol. 



Embankment. 



Lower. 



Higher. 



Cutting. 
Higher.! Lower. 



feet. 
219*11 
219*00 
218*88 

218-77 
218*67 

218-57 

218-47 
218*38 

218*30 

218*19 

218*11 
218*02 

217*94 
217*86 
217*78 

217*69 
217*62 
217*55 
217*48 
215*04 
212*67 
210*00 



feet 
202*36 
202*45 
202*54 
202*63 
202*72 

202*80 
202*89 
202*97 
203*05 
203*12 

203*20 
203*27 
203 * 35 
203*42 
203*49 

203*55 
203*61 



203 * 74 



feet. 
235*10 

234*97 
234*85 

234*73 
234*61 

234*49 
234*38 
234*27 
234*16 
234*06 

233*96 
233*86 

233*77 
233*67 

233*57 

233*48 
233*39 



203*681233*30 



233*22 



205*90230*41 
2o8*ii 227*69 
210*00225*00 



feet. 
215-85 
215*95 
2i6'o6 
2i6*i6 
216*26 

2x6*35 
216*45 
2i6*54 
216*64 
216*72 

216*81 
216*89 
216*98 
217*06 

217*14 

217*22 
217*30 

217*37 
217*44 

219*90 

222*44 
225*00 



TADLE VI. 1 








tiESIB Of CCTTUIO AKD HhOET OF ElIHAB JDIEBT, 








eo J"eet. Width iip Kuao, 30 Fket. 


Slope of Work. 


SbpeofWork. 


Slope ot Wort. 


iDdlMiionof 
NBtnnJ Slouc. 


Angle 




3JW1. 








Entonkmcnt 


Emtaokmcnt 






Lower- iHigliEr, 


Lower. HI«Imt. ' Lo»cr. | Higlier. 1 


CutLg. 


Catling. 


Culling. 








HiBL«,|I*wer. 


Higher. 1 Lower. 


HigUer. 1 Lower. 




a t 




fifet. 


(ajl. 


feet. 


feet. 


feet. 


f»i. 


Onelo 7 


8 7 


48 


ill-JJ 


'57 












One to 8 


7 7 


30 


455 '40 


.64 


69 














Ooeto 9 


6 30 


= 5 


4i4'o6 




48 














One to 9-6 


s 56 


48 


396-06 


173 


54 














One to 10 


s 41 


38 


386-33 


175 




417 


44 


•83 


II 






One to 11 


S ir 


40 


365-71 


179 


74 


403 


66 


'87 


83 






Ooe to 12 


4 45 


50 


350-38 


'B3 


51 


384 


10 


igi 


98 






One to 12-700 


4 JO 




341-61 


1B5 




3 73 


56 


194 








Ooe to 13 


4 IJ 


S5 


3iM-36 


186 


84 


370 


JO 


'95 


65 






One to U 


4 i 


a 


338-70 


.89 


Bo 


3SB 


14 


19a 


91 


J8B-57 


30J-61 


Ooe to IS 


3 48 


!' 


310-70 


igj 


45 


348 


71 


101 


84 


377-48 


310-81 


Oae to It! 


i 34 


35 


3.4-08 


■94 


83 


340 


87 


104 


47 


368' 38 


3IJ-70 


One to 17 


3 31 


59 


308-46 


[96 


98 


}J4 


IJ 


io5 


86 


360-53 


li6-3J 


One to 18 


3 10 


4? 


303-64 


■98 


95 


jie 


55 


309 




153-90 




One to IS 


3 ° 


46 


'39-46 


300 


73 


JJJ 


64 




03 


348-19 


110-90 


One to 20 


1 SJ 


44 


395-80 


301 


38 


319 


33 


111 


85 


34JT9 


311-91 


One to 21 


i 4J 


14 


19J-54 


303 


90 


Jii 


53 


314 


S3 


J38-BD 


114-76 


One to 22 


1 J6 


9 


289-65 


305 


19 


311 




116 




334-75 


116-47 


Gas to 23 


2 jg 




387-07 


306 


58 


309 


31 


317 


51 


J3i'43 


iiB-o6 


OnBto2i 


1 13 


9 


384-73 


107 


78 


306 


43 


iiB 


85 


318-30 


219-53 


One to 25 


1 1; 


36 


383-63 


308 


89 


30J 


98 


130 


10 


335-48 


i30'9o 


One to 20 




9 


380-70 


309 


93 


301 


75 




15 


J13-91 


233-19 


One to 27 


1 7 


li 


578-94 




90 


199 


7' 




13 


310-57 


133-39 


One to 28 




43 


177-33 




81 


J97 


85 


llj 


36 




134-57 


One to 29 


I jg 


39 


375-85 


313 


67 


196 


'J 


134 


31 


316-47 


1J5-57 


One to 30 


I 54 


31 


3 74-48 


aij 


48 


394 


55 


31S 


3, 


114-66 


136-58 


One to 31 


1 50 


SI 


173-31 




13 


193 


08 


316 


07 


312-98 


iJ7'5i 


One to 32 


I 47 


3J 


373-01 


114 


96 


291 


71 


116 


8? 


311-41 


238-41 


One to 33 




B 


i;o'94 


"5 


63 


390 


45 


117 


63 


309-98 


139-16 


One to 34 


I 41 


5 


369-9. 


3I6 


iB 


3B9 




118 


35 


J08-63 


140-05 


One to 35 


I 3S 




368-95 


116 


B9 


3BB 


17 


119 


04 


307- j6 


140-81 


One to 3G 


• J5 




368-05 


117 


47 


3B7 


16 


119 


68 


306-18 


141-53 


One to 37 


I JJ 


53 


l6;-li 


118 




386 


16 


130 


30 


305-07 


343-11 


Oiie to 38 


1 30 


36 


366-41 




S4 


385 




130 


90 


304-03 


141-87 


Onoto39 


1 33 


7 


165 '65 


119-05 


i84-j-|iji-46303'04 


143-50 



TABLE Vl.—ctmtmued. 












80 Fan. Wro™ o» Buiu, 30 FEjn. \ 


Slope of Wortt 


Slope uf Work. 


aiiipe of Work. 


iDcllDadon of 


Adgierf 


SJlOl. 


J ML 


ti 10 1. 


»Uiir»l Slope. 


Blop.. 


EttbuilmniL 


KmUriloDoi;. 






I^iwor, j Higher. 


^— 1""^"- 


Low«. I Higher. 


CuUUig. 


Cmliag. 


CuUlns. 






HlKhcr. : LowfT. 


Higher. ■ Lo-er. 


HlBber. 


Lower. 






fMt. 


reel. 


teet. { leet. 


fesL 


fed. 1 


Odo to 40 


■ 's a 


164-95 


119-53 


383-57131-99 


303-13 


144 




One lo 41 


I 33 49 


364-36 


JI9-99 


3a3-791Jl-50 


301-33 


144 


66 


Que to 42 


1 )i 50 


i63-63 


330-41 


381-07 
381 -J9 


ijl-99 


300-41 


145 




One ki 43 


1 ,9 s6 


163 '03 


llD-84 


133-4S 


399-61 


145 


71 


One to « 


I ig % 


361-46 


IJl-IJ 


180- 7. 


»33-9' 


398-87 


146 




Que lo 45 


r .6 jj 


)6i-9o 


131-63 


380-10 


334-33 


398-17 


146 


69 


One to 4« 


1 14 43 


161-38 


311-99 


i;9-49 


134-76 


397-48 


147 


'7 


Ono to 47 


I 13 7 


160-89 


233-35 


I7H-9J 


"35-'S 


196 -es 


147 


60 


Out tu 4M 


1 u j5 


160-43 


331-6B 


17B-38 


'3554 


396-11 


148 


04 


Ono to 49 




159-96 


3JJ-Q] 


177'B7 


135-90 


195-64 


148 


44 


One to 50 


I 8 45 


3J9-SS 


"3-33 


177-37 


136-17 


39s -06 


148 


85 


OnuloSl 


I 7 5J 


ii9-ii 


113-64 


176-90 


136-60 


'94-53 


149 




Oua to sa 


1 6 6 


158-73 


333-93 


3 76-44 


136-93 


194-01 


149 


59 


Ouolo53 


I 4 51 


153-34 


334-13 


176-01 


137-14 


193-51 


349 


94 


Oii« to Qi 


I J M 


JS7-99 


314-48 


175-58 


537-56 


393-04 


150 


19 


One to 55 


1 2 39 


157-64 


3)4-75 


175-18 


137-B6 


393-59 


150 


61 


One to 5(i 


I I 3J 


157-31 


115-00 


174-79 


338-.J 


191-14 


150 


94 


Odb to 87 


1 iH 


356-99 


315-3} 


174' 43 


138-47 


191-7) 


151 


14 


Odo to 5M 


S9 '6 


156-66 


135-48 


174-06 


338-79 


391-31 


351 


55 


Oiiti to S9 


58 IS 


156-31 


135-71 


173-71 


13B-99 


190-93 


151 


84 


One to (10 


a 57 '7 


156-07 


335-95 


>73-39 


139' 30 


390-55 


153 


11 


Oiio to CI 


i6 11 


jSJ-Bj 


316-16 


373-07 


139'44 


190- 19 


J51 


44 


One to 62 


ss >6 


'5S'54 


116-37 


171-75 


139-68 


389-83 


J51 


76 


OuBtoWJ 


54 33 


155-16 


116-58 


373-47 


139-91 


369-50 


151 


96 


Odu totU 


sj 41 


>Si-o6 


116-77 


171-lj 


140' 14 


389-3 7 


153 


16 


Oaetoes 


° 5' S3 


354-84 


116-96 


371-90 


140- J5 


38B-87 


1!) 


40 


One to 68 


51 s 


154-63 


117-15 


171-63 


140-56 


388-56 


153 


64 


Oua lo 67 


ii la 


>i4-36 


317-31 


371-36 


140-76 


388-15 


153 


87 


One to (iS 


50 ]3 


154-10 


237-49 


371-10 


340-97 


387-91 


154 




One lo tia 


49 49 


ijj-Bs 


117-68 


370-86 


341-16 


187-69 


154 


19 


One to 70 


49 6 


'53 65 


337-85 


170-63 


541 -35 


187-4" 


154 


51 


Ono to 7! 


Q 4B 14 


153-46118-00170-38 


J4"-S3 


187-15 


154 


71 


One to 7a 


47 44 


3S3-l7l3l8-i6;i;o-i6 


141-70 


186-90 


154 


91 


One to 73 


47 5 


i53-07'"8-3i 369-94 


141-87 


186-65 


lis 




Ono to 74 


46 37 


151-88 JlB-46 169-71 


141-05 


386-40 


•"" 



TABLE -VI.— continued. | 








DbpTE or COITJBO iKB HuiillT Oir EMIliKKHBSI, 








en Fsii. WiBiH or Roin, so Fim, 


ElopaotWork. Slope (.r Wnrk. 


Slope i)f Work. 




Angle 
H.tnr 
Slope 


1 


3i«I. 1 4.P1. 


i! 10 1. 










Lower. HigUer. ; Loivfr. , liighet. 


Wer.,Hlgtar. 


CatHPB. 1 Cqtling. 


Cnlting. 








Hlfibcr. ■ Lower. | Higher, | Ldwar. 


Higher. Lower. 




O 1 




feet. 1 fceU 1 feet. 


feet. 


"fccPffceu" 


One to 75 


o 4i 


50 




693i8-6ii69-5i 




186 -17! 155 


48 


One to 76 


45 


U 




ii;il8-76 369-31 


141-37 


385-95:555 


66 


Ono to 77 


o 44 


40 




35,li8-9o369-ii 


141 -54 


1B5-73I355 


84 


One to 78 








iBli>C04 368-93 


141-68 


385'53:356 




One to 79 


o 4J 


30 


151 


oiii9-i7368-;j.343-e3 


285-31:156 


'7 


One to SO 


o 41 


58 


Ijl 


86 319 -JO 368 -5 7 14s "98 


1B5T0 2J6 


34 


One to SI 




36 




7a3i9-43.i68-40 


343- '3 


184-93 


356 


49 


One to 82 




5S 




Sjii9-S5;368-33 


343-36 


384-73 


356 


64 


One to 83 




35 




4(|ii9-67'368-o6 


243-40 


3B4-54 


256 


79 


One to 84 


40 


is I^S' 


l7ii9-79^i67-90 


343-53 


1B4-35 


356 


94 


One to 85 


40 


36 m 


n3i9-9Q'i67-74 


14} -66 


384-16 


=57 


10 


One to 86 


j9 


SB 


350 


99ljo-oi|367-58 
B6l30-i3'367-43 


343-79 


384- 00:1s 7 


33 


One to 87 


Q 39 


31 


350 


343-91 


283-83357 


36 


One to 88 


39 


3 


35° 


71,130-34,367-38 


344-03 


183-67357 


49 


One to 89 


38 


37 


350 


6o330-34il67-i4 


344-15383-50357 


63 


One to 90 


J8 


I, 


1!0 


48 130 -45 '26 7 -00 


144-38 283-13157 


78 


One to 91 


° 37 


46 


IjO 


36iio-i5;366-87 


144- 39 18} -19 357 


90 


One to 02 


37 




350 


l3,Uo'65 166-74 


344-50 183-04358 




One to 93 


36 


s; 


35° 


ii;l30'75]365-6i 


344-SI183-B9358 


14 


Ono to 94 


36 


34 


350 


00 


330-B4|366-4e 


344-7'»B3-7+3ie 


26 


One to 95 


36 


J, 


349 


88 


ljo-93366-3i 


24*-8iie3-59'i;e 


39 


One to 96 


° 35 


4fl 


149 


77 


J3 1 -03 .366 -33 


144- 9 VB 3 -46:358 


5° 


One to 97 


JS 


36 


349 


66 


H.-ii;i66-i3 


345 -031282-33158 


61 


One to 98 


a 




149 


57 


UI-I9 356-01 


345-i3!2Bl-ioiia 


75 


One to 99 


34 


43 


149 


46 


>„-3ai65-89 


14S-32 383-07158 


83 


One to 100 


34 


33 


149 


36 


2;i-37365-77 


24;-3i3Bi-94)5a 


94 


One to 150 




55 


346 






l4a-so277-Bi;263 


5° 


One f 300 




37 


34J 


o8i37-o7|i<8-56 


351-76373-82266 


'7 


Level ., 






140'0 140-0 155-0 


355-0 J7O-O :270-Q 1 





( 31 ) 



TABI,E Vn. 1 






Depth of Cuttisg iko Hsmirr q» Ehbihihekt, 1 






eo Ftm. WiiiTH or Road, 3d ^eet. 1 


Slope ut Work. 


Slope of Wott 


Slope of Work. 




Angle or 


<itol. 


4W1, 




lOCVlUUlHl or 
Nitnril aiope. 










mraril 


StalMtaliHlt. 








Hope. 


I^»M. |Hl^er. 


Lower. IHlBber. 


Ixi«-nr. 1 HlalKr. 


Culling. 


ColliDg. 


CoWi,6. 






Higher. 1 Lowet, 


Higher, , Lowor. 


niBlicr. Lo«er. 




B , i, 


fteL 1 feel. 


IKI, 1 fett. 1 t«t. i feet. 1 


One to 11 


4 S 8 


43.-l63.6'3i 


455-11 


334-57'49i-35|J3a-7o 
338-j6l473-56;3j6-7B | 


OneloXS 


i 4a 51 


4o8-i4"9'75 


440-01 


One to IS 


i 34 JS 


397-39333-90 


417-51 


331-78 


459-08340-47 


One tu 17 


3 ai 59 


3BB-35135'77 


417-05 


334-89 


447-03'345-83 


One to 18 


3 10 47 


380-66338-3B 


408 -tB 


537-73 


436-81346-90 


One to 19 


3 46 


374-iH3J0-77 


400-56 


540-33 


418-00349-71 


One tn 20 


2 51 44 


368>37=33-9e 


393 '93 


341-73 


410-53351-31 


One to ai 


3 4J 34 


363 ■10 335 -01 


383-13 


344-95 


4I3-70154-71 


One to 22 


3 36 9 


358-73 336-88 


383-03 


146-99 


408-07! 35 6 -93 


One to S3 


3 39 33 


354-73138-63 


378-44 


348 -89J403- 88 359-00 


One to 24 


3 33 9 


35i-i4'j40-34 


374-35 


350-66398-33 360-91 


One lo 25 


1 17 36 


347-90|i4'-7Si370'67 


35i-3i|3 94-07161-71 


One to 26 


3 13 9 


344-97 =43-i7(307'33 


353-85l390'i9 364-39 


One to 27 


J 7 '5 


341-19S44-49364-I9 


i5S-jo;3B5-85 365-97 


Duo to 28 


3 3 43 


339-B5b4S-73!36i'S3 


356-66383-71367-45 


One to 29 


I 58 39 


337-60 346-9ob5B '98 


157-94380-84363-84 


One to 30 


' S4 ii 


33rS4 34a-ool356-64;JS9-i437a-'6;=70-'5 1 


One to 31 


1 50 51 


333-63 349-04354-47 36°*38 37S ■77,171-40 1 


Odb to 32 


I 47 =3 


33i-85|3SO-03,3i»-46|36i-36,373-S' 


173-57 


One to 33 


I 44 B 


330-31 350-95 JS0-60 


363-38^71-41 


173-68 


One lo 3i 


I 41 5 


3J8-6835i-8t!349'B8 


363-34369-47 


174-73 


One to 35 


I 38 1. 


337- 34'js 3 ■68,347- 3i 


164-371367-64 


375-74 


OnBto3S 


I 35 38 


335 -90253 -471345 '7+ 


i65-'4365-95 370-7o 


One to 37 


I 33 55 


334-64354-33 344'3i 


365-97!364'55|i77-6o 


One to 38 


I JO 36 


333-45^354-95543-98 


,66-j7363-85!7B-38 


One fo 39 


I i3 7 


333-33 35i-6434i-73 


367-53361-41379-30 


Oni^ to 40 


I i; Si 


311-33 i56-3°!34a-S3 


368-35l36o-ii|3ao-09 


One to 11 


I 13 49 


3!0-3B>56-93;339'4B 


368-94']S8-B5i8o-85 


One to 12 




3i9-35'j57-53,338'36 


369-60,357-67381-57 


One to 43 


r '9 ';6 


3iB-4535B-ii|337'3S 


370-i3:356-5438]-i7 


Onelo44 


r 18 7 


3i7-6o358-66'336-4o 370-84355 'AB'sBi-gj 


One to 45 


I 16 33 


3i6-73i59-30 33s-4B!37i-43 354-46 183-58 


One to 46 


I 14 43 


316-03 ^59-70 334-63|37i-99 353 ■S0;J84-'9 


One to 47 


I 13 7 


315-33 360-18333 -801373-53 351-57 184- 78 


One to 48 


I I. 36 


3,4-6o36o-67J33'o3;373-Q5 35''70i8S-55 



( 82 ) 



TABLE VII,— ^onir,iH«J. ] 










DiPTH OP CCTTIKO AMU HeIOHT 0» EMn»NB>IBSI, 1 










60 FERT. W.l.Tn CP Itoii., 30 pEET. j 


Sli.peofWi.rii. 


Slope of Wort. 


SkpcofWork. 


IndlimUoa c-f 
Natnrml Slope. 


Angle rf 
Nitnral 


<iWl. 


IJ to 1. 






J^mtaakmait. 


EmlMnkneBL 










Lower. Hlgbpr. 


Loivcr, 1 Highf r. 


Lowfr. 1 Higher. 


Culling. 


Cutilng. 


CutUng. 










HiBber.^ Lower. jHlgber. 


Lower. 


HighH-.l LowfT. 




° 






f«l. 


ft*!. 


f«t. 


f«t. 


flKL 


feet. 


Otte to 49 






9 


313 


95 


361-11 


131 


39 


173 


55 


350-86 


185-90 


One to 50 






45 


S'3 


i° 


361-56 


331 


56 






350-06 


186-43 


One to 51 




7 


3J 


J'3 


70 


361-98 


330 


89 


'74 




349-31 


286-93 


One to 52 




6 


6 


JII 




363 -M 


330 




174 


9! 


348-58 


187.4= 


Oud to 53 




4 


5r 


J" 


56ji6i-;7 


3=9 


61 


= 75 




347'B9 


187-89 


Oni! to 51 




3 


39 


jl, 


oil]63-t6 


33B 


99 


17; 


80 


347 'SO 


288-36 


Oua to 55 






19 


J 10 


SollSj-ii 


31B 


41 


176 




346-56 


288-79 


OuetoSG 






2J 




oc;36j.e9 


337 


86 


176 




345-93 


289-23 


One to 57 






iS 


309 


i3;i64'3i 


337 


33 


376 


97 


345 '34 


389-64 


One to 58 





59 


16 


309 


07ji64-ie 


3=6 


80 


'77 


34 


344-76 


390-05 


Ons to 59 


o 


58 


"S 


308 


64164-87 


336 


32 


>77 


69 


344-" 


390-43 


Oqb to 60 




57 


17 


JOB 


1016ST9 


315 


84 


3 ,8 




343 '68 


390-81 


One to 61 




56 




307 


79365-49 


315 


39 


37B 


16 


343-1; 


191-13 


One to 62 




55 


36 


}o; 


39165-79 


314 


94 


178 


69 


342-67 


191-44 


One to 63 


o 


54 


31 


307 


01366-07 


3H 


51 


179 




341-30 


191-83 


One to 64 


o 


55 


42 


306 


64366-35 


3H 


09 


279 


31 


341-73 


193-13 


OoetoGS 




$1 


J3 


306 


39166-61 


313 


70 


179 


60 


341-30 


191-53 


One to es 




SI 


$ 


SOS 


94]66'8S 


313 


31 


279 


89 


340-B6 


291-35 


One to 67 




51 


13 


3°5 


6. 267-13 


Jil 




280 


■7 


340-44 


193-15 


OnetoGS 


o 


5° 


3J 


305 


>9 367-3a 


331 


57 


iBo 


45 


340-0; 


193-46 


One to 69 





49 


49 


304 


97367-63 


i" 


11 


380 


71 


J39'64 


393-75 


One to 70 




49 


e 


304 


68367-85 


3" 


88 


IBCJ 


97 


J39-i6 


194-03 


One to 71 




48 




J 04 


38368-oB 


3 = 1 


54 




33 


338-90 


294-31 


One to 73 




47 


44 


304 


0^.368-30 


Jji 


13 




46 


338-54 


194-53 


One to 73 


o 


47 


s 


303 


Bl 


368-ii 


330 


91 


IBI 


69 


337-10 


194- 75 


One to 74 


o 


46 


17 


303 


54 


J6S-73 


330 


61 


381 


94 


337-86 


194-93 


One to 75 






5° 


303 


^7 


368-93 310 


33 


381 


16 


337-54 


19s 13 


One to 76 






ij 


3°3 




369-13 




04 


381 


38 


337-13 


=95-53 


One to 77 






40 


30J 


77 


369-3" 


319 


75 


l83 


60 


336-90 


395-31 


One to 78 


o 


44 




301 


51 


369-5= 


J'9 


48 


381 


80 


336-6. 


196-05 


One to 79 


o 


4J 


30 


30J 


iB 


169-70 


J 19 


33 


183 


00 


336-33 


196-13 


One to 80 




41 


J8 


303 


06 


269-tl8 


J18 


96 


I83 




336-03 


396-50 


Oue to 81 




41 


16 


3C1 


B4 


370-06 


118 


72 


1B3 


40 


335-76 


196-71 


OuQ to 82 






55 


301 


62 


l7o-i3'3i8 


48 


183 


59 


335 '49 


196-91 


Ono to 83 


° 


4t 


25 


jol-4y70-403i8-24!8j'7H.33!-" 


197-13 
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TABLE ^n.—continued. 










DSTTU OF CUTTIKO AM) HEIGHT OP EmBAXKHENT, 










60 Feet. Width op Koad, 30 Feet. 


Slope of Work. 


Slope of Work. 


Slope of Work. 






Ai^leof 


44tol. 


4|tol. 


5toL 


Inclination of 


Nataral 














Natural Slope. 


t 


Sl^VWV^k 


Embankment. 


Embankment 


Embankment 






Cjixj^j^ 


Lower. 


Higher. 


Lower. 


Higher. 


Lower. Higher. 


1 
Catting. 


Catting. 


1 
Cutting. 










Higher. Lower. 


Higher. Lower. 


Higher, j Lower. 






o 


f II 


feet 


feet. 


feet feet feet 1 feet 1 


One to 


84 


O 


40 55 


301*21 


270*56 318*02 283*96j334-97>97*33 


One to 


85 


O 


40 26 


301*01 


270*73 317* 79 284-I4J34- 72 297-52 


One to 


86 


O 


39 58 


300*80 


270*89 


3i7*57284-32334*47297'72 


One to 


87 


o 


39 31 


300*62 


271*04 


317*34 284-50334'23 297*90 


One to 


88 


o 


39 3 


300*44 


271*19 


317*14284*66334*00298*08 


One to 


89 


o 


38 37 


300*25 


271*34 


316*94284*82 333*77298*26 


One to 


90 


o 


38 II 


300*06 


271*49 


316*74284*98 333*54'298-45 


One to 


91 


o 


37 46 


299*88 


271*63 


316 '54 285 * 14 333 * 30 298 * 61 


One to 


92 


o 


37 " 


299*72 


271*76 


316*35 285*29'333*o7 298*77 


One to 


93 


o 


36 57 


299*56 


271*90 


316* 17 285 '44 332*84298*94 


One to 


94 


o 


36 34 


299*40 


272*03 


315*99285*59332*61 


299*11 


One to 


95 


o 


36 II 


299*24 


272*17 


315*81285*74332*46299*26 


One to 


96 





35 48 


299*10272*29 


3i5*64 285*87 332*30;299-42 


One to 


97 


o 


35 26 


298*95 272*411315 •47;286*oo332*i4'299*58 | 


One to 


98 


o 


35 4 


298-80 


272-53 


315*32 286*14 331-96 299*73 1 


One to 


99 





34 43 


298*65 


272*65 


315*15 286*27,33i-78 


299*87 


One to 100 


o 


34 23 


298*50 


272*78 3i4'98:286*4i!33i*6o 


300*02 


One to 150 


o 


23 55 


293*86 


276*75 309*82 290*80325*87 304*85 1 


One to 300 


o 


II 27 


289*38280*83,304*83 295*33320*341309*84 


Level 


• • 


• i 


1 • • 


285*00285*00300*00300*00315*00315*00 
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TABLE Vni. 






Dhttb of Cirrisa jyt Hkibbt or Emukuibrt, 






6UTW. Wn.™ OF Boii,, 3IH^rr. 


Slope of Work. 


Slope of Woifc. 


Slope of Work. 


iDCUnjitiaD or 
NMiml Slope. 


Anglairf 
Slops. 


(4 1^1, 


si 10 1. 


6i IG 1, 




Kmbuckiuent. 


Embsntaneiit. 




Lower. 1 HlBhor. l*ivcr. | HLghor. 


r/.w«. Higher. 


CutUng. 


Calling. 


CnUlng. 






Higher. 


Lower. 


Klgbcr. , \j,vn. 


Higher. 


Lower. 




. » 


fel. 


f«U 


t«,t. 1 f«t 


fat 


fat. 1 


OdoIoIS 


1 48 51 


509 'QJ 


^45-01 


545 ■96,353-00 


5B5-16 


360 


83 


One to 16 


J 34 35 


493-17 


;4B-9B 


536-75'357-J5;563-io 


165 


36 


One tu 17 


3 " S9 


478-4= 


i5l-6o5.o-89'l6i-i3544-99 


169 


SO 


One lo ]g 


3 1° 47 


466-73 


'S5-9'l49;-57|'64-66 


519-84 


173 


19 


Oae to la 


} 46 


456-76 


]58-94j486-34i57-93 


516-99 


176 


77 


Oae to 20 


1 51 44 


448-i3'36l-75|476-45!s70'93 


505-93 


170 


98 


Onelo^l 


I 43 34 


44<i-fii;364-j4467-9s|i7)'ji 


496-34581 


96 


Onoto22 


J 36 9 


4J3-99i66-7S4So-4Bi76-29 


48 7 -93! IBs 


71 


OnEito23 


1 29 13 


4J8i2,368-9&|453-B6l7B-69 


480-49388 


29 


One to 24 


1 13 9 


422'a737i-04 447-96 180-93 


475-87390 


69 


Onolo25 


1 17 ^6 


4r8'i6i73-98 44i'67283'03 


467-95 )9i 


94 


One to 26 


3 12 g 


4i3-90i74-Ba417-a9|i84-98 


463-60 i<)5 


04 


Ono to 27 


' 7 'S 


410-0J 376-51 433-54^3B6>83 4S7-7S 197 




Ooe Id 28 


J a 43 


406-sib78-ii4i9-6o!288-5S 453-36198 




One to 29 


r SB 39 


403-38J179-63 415-99390-18449-33 300 


64 


Ono to 30 


' 54 33 


400-33 381-05 421-69 39i-7i445-6ilj03 
397-58'3B3-i9'4i9-63l293-J7|443-34jo3 


39 


OnotoBl 


• 5° 5" 




OQatu32 


I 47 13 


595-o4!i83-67;4i6-8q:29+-!5.439-'o'jd5 


30 


One to 33 


I 44 « 


59)-7°|a84-88,4i4-[9'395-8&,436-i9So6 


75 


OnetoSt 


I 4' 5 


390-54=a6-o34ii-76'397-'>9|433-So3''8 


08 


One to 35 


r 38 II 


388-48 387- 11 409-48'j98-JB43o-9B 309 


36 


OnetoSe 


I 35 18 


386-5Bi8B-ii 407-38 199-40,418-6) 3"o 


56 


One to 37 


I 33 53 


)84-79|289T4405-39 30°-474'6-43 3>i 


71 


One to 38 


i 'a '^ 


3B3 ■ii'390-09 403-5' 301 ■49'4J4'36'3il 




One to 39 




38i-54 39O-99'40i-77 3ol-47.43l-42 3!i 


88 


Ono to 40 


t 15 55 


380-05 igi-ajAQO- 111303-40420-601314 


88 


One to 41 


I 13 49 


378-65'J9i-6a398-57304-i9i4i8-8a^3"5 


85 


One to 42 


I 31 so 


J77-3i 393 ■46:397- io,305-i44i7- 36,316 


77 


One to 43 


I .9 56 


376-08 394- 33 395-71 305-96 415 ■73 317 


65 


One to 44 


I 18 7 


374-89394-97)94- 39 306-75 414-3613 18 


JO 


Ono to 45 


t i5 IJ 


373-76 195 -64 393-i4'3O7-504ii-B8 '319 


33 


OuB to 40 


t 14 43 


37i'6B 396-31 391-95 joB-J)4!i -56 330 




One to 47 


I 13 7 


371 -65 396-96 39o-l;o3oB-94 410- 30320 


86 


One to 48 


I .1 36 


57o'6BlLj7-58 389-7j3o9-6i409-ji]2i 


«9 


One to 49 


I m 9 


369- 76 198- 17 388- 71 310-34407-983)1-18 
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TABLE Ym.-ctmti,iued. \ 








Depth oy Cirn.sQ /SB B.tqht of Ehbankkeht, 








bO Feet. Wibtk 01 hoAP, SO Feet. 


Slop, of Work. 


Slope or Work. ' HlopoofWcrk 


IncUnMUmof 


Ai^of 


7il0 4. 


61 10 L. 1 6S «> I. 






Natu™i Slope. 












Siopt 


Uiver. 1 Highf r. 1 Lower. , Higber. ■ Lo»gr, 1 Higher. 


Cutting. CnlUng. 1 CultiDg. 








Higher. 1 LowH. HlKher. j Lower. Higher. 1 Louver. 






„ 


fcet. 1 fcel. 1 t«-L 1 list. 1 feet 1 feet. 


One to 50 


I 8 


45 


368-87198-75 3B7-7i|3io-B8 4o6-9o!3)i 


96 


OuetoSl 


' 7 


Jl 


36B-oi|399-29 3B6-Mo3M-474o;-K5l333 


61 


One lo 52 


r 6 


6 


367-30 299-84385 -88 311-06404-86 334 


34 


One to 53 


I 4 


ST 


366-44]3oo-3i 335 -03311-63 40J-95 334 


84 


One to 54 


' i 


39 


365 -eajw-Be 384-19 3'3' 17403-00335 


44 


One to 55 


I I 


19 


364-97 301 -34 183 -41 313 -68 403 -14 326 


00 


One to 56 




13 


364-27301-81 382-S4314-30 401-29 336 


55 


One tP 57 




i3 


365-6i,3o3-3j33i-9i;3'4-6840o'4B3i7 


09 


One tQ 58 


o 59 


16 


35i-9B;503-7o 381-30315 -17399, 71 337 


60 


One to 59 


o s8 


15 


363-37,303-11380-53 315-63398-96,338 


10 


One to 60 


o 57 


17 !36f77ljo3'54 379" 87316 ■08'j98-i4!3 IB 


!9 


One to 61 


o s6 


3t :3Briojoj'94i379-26 3i6-ioj97-56.339 


05 


ODelo62 


° 55 


26 36o'64 304-jj'378-65j(5-93;96-88j]9 


Si 


OoetoCS 




33 ,j6o'i3;]O4-7QJ78-043i7'JS39fi'243i9 


95 


ODelo64 


° Si 


41 ,359-6o,3oi-o7|377-493i7-73395-6yio 


39 


Oua io 65 


51 


53 '359' tlijoS ■4! 376-95 3i8-ti'395-oJ3jo 


80 


One tJ> 66 


o 51 


5 3JB-64 305 ■77,376-41 JiB'S0394'4i.33i 




One to 67 


o 51 




358-18 306-10375-93 3iB'B6 393 -88,331 


60 


One lo G8 


o 50 


33 


357-71 306-43 375 ■43,319-1>'J91'33;33I 


99 


OoelofS 


o 49 


49 


357-19 306- 74374-93 3i9-57,393-ao[33i 


36 


One to 70 


49 


6 


356-86307-06 374-47 319-90 393-18:333 


74 


One to 71 


o 48 


34 556-46 307'36 374-o3,3io-»339r '8^333 


09 


One to 72 




44 356'o6 3O7-66 373-57 330-(6 391-13 333 


44 


One to 73 


o 47 


5 355-68 3o7'94373-i6 3W86 39o'85 333 


78 


One to 7* 


46 


»7 


355-31308-11373-75331-16390-40334 




One to 76 


45 


S° 


354-94'3o8-4937J-34'33l-46 389-96 334 


41 


One to 76 


4S 


13 


354-58 308-76 371-96 331-74 389-51.334 


74 


One to 77 


44 


40 


354-34309-01 371-58 3^-1-01389-11335 


04 


One to 78 






355-91 309- 16 371-30 311- ji3BB-7i'33s 


34 


One to 79 


43 


30 


353-59309-5^ 370-86 311-57388-51.335 


64 


One to 80 


43 


58 ■35J'29 3a9-7i'i70-5i'333-83'3B7-95'33S 


91 


Due to 81 


4J 


i6 352'9B 309-99 J70' 16,333-09 387-58 336 


18 


One to S2 




55 351-67 3I0--.3 369-84 313-34 387-31 336 


47 


One to 83 




15 |3Ji-J9 3'°'44 369-5' 323-59 386-87336 


7? 


OnD to 64 


40 


55 j35)-i03i'>'66.569-30j33-83,3B6-53|}36-99 | 
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TABLE \m,— continued. 



Inclination of 
NaUmd Slope. 



One to 85 
One to 86 
One to 87 
One to 88 
One to 89 

One to 90 
One to 91 
One to 92 
One to 93 
One to 94 

One to 95 
One to 96 
One to 97 
One to 98 
One to 99 

One to 100 

One to 150 

One to 300 

Level 



Angle of 

Natural 

Slope. 



o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 

O IT 



40 

39 
39 
39 
38 

38 
37 
37 
36 
36 

36 
35 
35 
35 
34 

34 

22 



26 
58 
31 
3 
37 

II 

46 
22 

57 
34 

II 

48 
26 

4 
43 



Depth of CnrriNO akd Height of Ehbankkbnt, 
60 Feet. Width of Road, 30 Feet. 



Slope of Work. 
S^tol. 



Embankment 
Lower. 1 Higher. 



Catting. 
Higher. I Lower. 



Slope of Work. 
5^tol. 



Embankment 
Lower, j Higher. 



Catting. 
Higher. I Lower. 



feet feet 
35i'8i3io'88 
351-55 311*08 
35i*293ii'28 
35I-03I3II-48 



350-77 

350*53 
350-30 

350-07 
349*83 
349-62 

349*41 
349*19 
348-97 
348-78 
348-58 



feet 



feet 



368-90324-06 
368-6i'324-29 



368-31 
368-02 



Slope of Work. 
6|tol. 



Embankment 
Lower. Higher. 



Cutting. 
Higher. Lower. 



feet 
386-17 



feet 
337*24 



385-86337-48 



23 348-38 

55 I342-04 

27 1335*94 

330-00 



311-69 

311-88 
312-07 
312-25 

312-44 
312-61 

312-78 
3x2-95 

313*13 
313-29 

313*45 

313-60 
318-90 

324*39 
330-00 



324-52 
324*74 



367-76324-94 

367-49325-15 
367-22I325-36 
366-96I325-56 
366-711325-75 

325*94 



366-47 
366-2 



326-13 



365-99326-33 
365-77326-51 
365-55 326-681382-50 
365-33'326-85'382-26 

365-11 327-031382-02 

358-i4332-8i!374*39 
35i-44'338-8o367-o6 

345 -00345 -oo 360*00 



385*55337*72 
385*23337-96 
384-91 338-20 

384-62338-42 
384-33338-64 
384-05 338-86 

383*77339*09 
383-52339-29 

383-26 339*49 
383-00339-69 

382-741339*90 
340-09 

340-28 



340-47 

346-75 

353*27 
360-00 



LOKSOH: PRINtKD BY W. CLOWES & SOX8, STAMFORD STREET AND CHARING CROSS. 



' Udi^ } 



